PROCEEDINGS 


OF THE 
AMERICAN PHILOSOPHICAL SOCIETY 


HELD AT PHILADELPHIA 
FOR PROMOTING USEFUL KNOWLEDGE 


VOLUME 96 


i rea 
NULLO DISCRIMINE 
MDCCXLII! 


THE AMERICAN PHILOSOPHICAL SOCIETY 
INDEPENDENCE SQUARE 


PHILADELPHIA 6 


1952 








: 
' 
7 


No. 


No. 


No. 


CONTENTS 


Page 

1. S. Lorenzo Fuori le Mura in Rome: Excavations and Observations. RICHARD KRAUT- 
HEIMER, ENRICO JOsI, and WOLFGANG FRANEL...... 1.1... 0. eee eee e eee eens 1 
Studies on Diabetes and Cirrhosis. CHARLES H. BEST.................... 0.0 e ee eeeee 27 
Pp oe RY Bi A en eer en ere 30 
ee a RE re er ere te eee cee ee 37 

Aristotle’s Theory of Exchange: An Inquiry into the Origin of Economic Analysis. JOSEF 
BIEL. 5. SSS 's eas ob eid che ip ee wre a EU bas Ce tea 30 te 45 


Notes on the Pictographs and Petroglyphs of Western Australia and a Discussion of their 
Affinities with Appearances Elsewhere on the Continent. DANIEL SUTHERLAND 
DAVIDSON 


Fete sme be ie EH ee IE AOL NEE b A. REEE ER Ces ok ee 76 
2. Benjamin Franklin and Leo Tolstoy. EurrosinA DvoICHENKO-MARKOV........... 119 
Driftwood and Problems of Arctic Sea Currents J. L. GIppINGs, JR................... 129 
A Field Study of Population Density and Social Organization in Howling Monkeys. 
NICHOLAS COLLIAS and CRARLES SOUTHWICK, 2... .5 ddd eat ee Eee een eas .. 143 
Chickahominy: The Changing Culture of a Virginia Indian Community. THEODORE 
IR SCN eR eee plc Ups PERS aa 5.5 SS eens C Pee Ae See e OES 157 
3. The New Philosophy of Analysis. BRAND BLANSHARD...................000005: 227 
Excavations in Hotu Cave, Iran, 1951, A Preliminary Report. CARLETON S. Coon..... 231 
The Pleistocene Artifacts of Hotu Cave, Iran. Louis B. DUPREE..................... 250 
The Human Skeletal Ramains from Hotu Cave, Iran. J. LAWRENCE ANGEL........... 258 
Airplane Observations of Homing Pigeons. HAROLD BRADFORD HITCHCOCK............ 270 
An Investigation of Cortical Currents. WOLFGANG KOHLER, RICHARD HELD, and DONALD 
PO Gi RNIN «4 = Kies Sb bw ced <u eee ced aaa eS eee es oaLek + peas 290 
The Two Hundredth Anniversary of Benjamin Franklin’s Two Lightning Experiments 
and the Introduction of the Lightning Rod. I. BERNARD COHEN................. 331 
4. Studies of Historical Documents in the Library of the American Philosophical So- 
ciety 
Franklin’s American Instructor. Early Americanism in the Art of Writing. WILLIAM E. 
RII -0:i> sc 4i-> o> ¢ 4-0 RG aa we de EEN he ewe Eee sas ON Oe 367 
The 1706 Charter of the City of Philadelphia. Epwin Wo iF 2nd..................... 388 
The Manuscripts of Giambatista Beccaria, Correspondent of Benjamin Franklin. ANTONIO 
IED oe bt 5 ose «.k 8 ACIS SPRL beard Deere aca ky Oe CRNAs 6 4 be via 406 
The Astronomical Manuscripts which Charles Mason Gave to Provost the Reverend John 
Ewing during October 1786. THOMAS D. Cope AND H. W. ROBINSON........... 417 
Charles A. Cooke, Mohawk Scholar. MArtus BARBEAU................00 cece ee euees 424 
Iroquois Personal Names—Their Classification. CHARLES A. COOKE.................. 427 
The Boas Plan for the Presentation of American Indian Languages. C. F. VOEGELIN.... 439 
Lexico-statistic Dating of Prehistoric Ethnic Contacts with Special Reference to North 
American Indians and Eskimos. Morris SWADESH..............0.00200e00eeeee 452 
A Paleo-Indian Site in Eastern Pennsylvania: An Early Hunting Culture. JoHN Witt- 
HOFT 


iG Riek kw &.H. 0.8 Vhs caine ww & imi Opa wld be how are ot eagle te in OO ati Suara emai aba aes 464 
John Heckewelder’s Indians and the Fenimore Cooper Tradition. PAauL A. W. WALLACE 496 


iil 








iv CONTENTS 


No. 5. Some Unorthodoxies of Modern Science 
Orthodoxy and Scientific Progress. I. BERNARD COHEN..............0....0020005 
An Evaluation of Extra-Sensory Perception. JOHN L. KENNEDY 
“Worlds in Collision.””. CEctILIA PAYNE-GAPOSCHKIN 


Dowsing—An Unorthodox Method of Locating Underground Water Supplies or an 
Interesting Facet of the Human Mind. Tuomas M. RIDDICK... 
The Validation of Scientific Belief. Epwin G. BorINnG 
Studies of the Southern Milky Way. Bart J. Box 
Che Hemoglobin Molecule in Health and Disease. Linus PAULING 
Money as an Instrument of Democracy. W. RANDOLPH BURGESS. . 
The Amateur in Music. HENry S. DRINKER 
The Monastery of St. Catherine and the Mount Sinai Expedition. Aziz S. Atiya....... 
The Narobanchin Monastery in Outer Mongolia. THE DiLtowaA HUTUKHTU 
krederick Pursh, 1774-1820, and his Botanical Associates. JOSEPH EWAN 


No. 6. A Batak and Malay Chant on Rice Cultivation, with Introductory Notes on Bilingu- 
alism and Acculturation in Indonesia. HARLEY HARRIS BARTLETT 

Henrik Lund, A National Poet of Greenland. SvEND FREDERIKSEN 
I I MI god Ws wow sn's cab be'ie ss nbyabwaee cies 
‘The Flowery Flag Devils’’—The American Image in China 1840-1900. MERLE CURTI 
and JOHN STALKER....... 


Reproduction in the Mink (Mustela vison). ROBERT K. ENDERS................... 


Index to Volume 96 


629 
653 
660 


663 
691 












pHRiie HraRgny -| 
MARL? 19h 


Uetwuld 






PROCEEDINGS 


OF THE 


American Philosophical 
Society 


Held at Philadelphia for Promoting Useful Knowledge 


















VOLUME 96, NUMBER 1 FEBRUARY 29, 1952 





CONTENTS 





S. Lorenzo Fuori le Mura in Rome: Excavations and Observations. 
RICHARD KRAUTHEIMER, Enrico Josi, and WOLFGANG FRANKL 





Studies on Diabetes and Cirrhosis. Cuarzes H, Best 


The Primitive World View. RosBert REDFIELD 


— 
ee Wawel 










—_— 
— 






Rumford Lamps. Sansorn C, Brown 












Aristotle’s Theory of Exchange: An Inquiry into the Origin of Economic 
Analysis. Joser SoupEK 





er 


Notes on the Pictographs and Petroglyphs of Western Australia and a Dis- 
cussion of their Affinities with Appearances Elsewhere on the Continent. 
DANIEL SUTHERLAND DAVIDSON 


eee 


THE AMERICAN PHILOSOPHICAL SOCIETY 
INDEPENDENCE SQUARE 
PHILADELPHIA 6 


1952 








The Proceedings of the American Philosophical Society is published as an 
annual volume and ordinarily is issued in six numbers. An author desiring to 
submit a manuscript for publication should send it to the Editor, Luther P. 
Eisenhart, American Philosophical Society, 104 South Fifth Street, Philadelphia 
6, Pa. 


The annual subscription price is five dollars; combined with a subscription 
to the Transactions the price is ten dollars. Individual copies of the Proceed- 
ings are offered for sale. This issue is priced at one dollar. 


LANCASTER PRESS, INC., LANCASTER, PA, 



















ENRICO JOSI 


Pontificia Commissione di Archeologia Sacra 


Tue basilica of S. Lorenzo near the Verano 
Cemetery was the only monument of any signifi- 
cance in Rome to be damaged in the recent war. 
During a raid on July 19, 1943, it was hit by two 
stray bombs. From 1945 through 1948 a com- 
plete restoration was undertaken under the expert 
direction of Professor Alberto Terenzio, chief of 
the Sopraintendenza ai Monumenti per il Lazio. 

Unfortunate as the cause of the damage was, its 
existence offered an opportunity to clarify the 
early history of the basilica. Consequently the 
writers started an excavation sponsored and fi- 
nanced jointly by the Pontificia Commissione di 
Archeologia Sacra, by Vassar College, and by the 
American Philosophical Society. Begun in June 
and July 1947, this excavation was continued in 
the summer and through the fall of 1948.1 

Early Christian archeologists for many years 
have been agreed that the present structure of 
S. Lorenzo (fig. 1, 2) consists of two distinct 
parts: the nave and aisles to the west including 
the narthex facing the via Tiburtina, and, sepa- 
rated from the nave by the triumphal arch, the 
present chancel, better identified as the church to 
the east. South from where the two parts join 
and some meters distant, rise the Campanile, and 
further east the building of the monastery. The 
nave, aisles, and narthex have always been linked, 
and rightly so, to the building activity of Honorius 
III (1216-1227). We shall consequently desig- 
nate these portions as the Honorian nave. Dur- 
ing this same building campaign the floor of the 
east church was raised to its present level, m 1.20 
above the Honorian nave, and a crypt laid out 
underneath to house the tomb of Saint Lawrence; 
only in 1865 was this old level of the east church 





* A generous grant from the Penrose Fund of the 
American Philosophical Society contributed largely to- 
wards supporting the excavation. 

1For earlier bibliography see R. Krautheimer, Con- 
tributi per la storia di S. Lorenzo fuori le mura, Rivista 
di Archeologia Cristiana 11: 285 ff., 1934; on the recent 
excavations see preliminary reports by the writers in 
Rivista di Archeologia Cristiana 26: 9 ff.; 48 ff., 1950. 
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Architect, Corpus Basilicarum 
re-excavated. The date of construction of the east 
church, since De Rossi’s days, had always been 
accepted as late sixth century; the mosaic on the 
east face of the triumphal arch with the image of 
Pelagius II and his inscription seemed sufficient 
reason to assign this entire structure to the years 
579-590. 

Still, this simple historical scheme was compli- 
cated by a certain amount of at times seemingly 
contradictory documentary evidence. The festi- 
val Laurenti in tiburtina on August 10 is men- 
tioned first in the Depositio martyrum in A.D. 
354.2. On the other hand, the Liber Pontificalis 
states that a basilica was founded on the spot by 
Constantine and that gradus ascensionis et descen- 
sionis led to the tomb of the martyr in the cata- 
comb usque ad corpus.* There, the text con- 
tinues, the emperor laid out an absida decorated 
with porphyry slabs; the tomb he covered with 
silver and enclosed with massive silver screens; 
in front he placed a number of huge lighting fix- 
tures. A second list of his gifts enumerates, in 
addition to thirty large chandeliers, implements 
for an altar, but whether this altar should be 
sought in the basilica or in the catacomb, remains 
unclear. Indeed the meaning of some other 
terms, such as absida, also remains unclear. Al- 
together, it must be remembered that the Liber 
Pontificalis, while partly based on original docu- 
ments, was not composed before the sixth century 
and thus must be treated with some reserve where 
Constantinian foundations are concerned. In the 
passage under discussion it is, in fact, not even 
quite clear whether the author of the L.P. meant 
to place the Constantinian basilica above or below 
ground. The sepulchral inscription of one 
FLAVIUS EURIALUS dated 405 and found 

2H. Lietzmann, Die drei 
(Kleine Texte, 2), Bonn, 1911. 

3Le Liber Pontificalis, ed. L. Duchesne, 1: 
Paris, 1886-92 (quoted henceforth as L.P.). 

4The best of the manuscripts of the L.P. has sub 


arenario criptae, instead of the usual reading supra are- 
nario cryptae. L.P., loc. cit., 181. 





aeltesten Martyrologien 


181 f., 
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on the Verano cemetery near the tomb of the 
Dominicans (fig. 1, Z) that is roughly 60 m south 
of the church, only confirms the existence of an 


altar of the Saint, of his catacomb chamber 
(cripta) and of an access leading down.’ Ba- 
silica and tomb chamber (confessio) are, however, 
clearly differentiated in the two lists of gifts made 
by Pope Hilarius (461-483).° Burials of popes 
near the tomb of the martyr, and the foundation 
of a convent and of smaller oratories, testify to the 
growing importance of the site as a cult center 
throughout the fifth century.’ Other fifth-century 
documents clear. Two sepulchral in- 
scriptions refer to burials in the basilica maxtor 
and the basilica maior ad Domnum Laurentium, 
respectively, but while possibly fifth-century, they 
bear no date.* An inscription referring to a re- 
decoration at the expense of one presbyter Leo- 
pardus, possibly, but not certainly, the same men- 
tioned elsewhere between 390 and 417, was read 
in the ninth century in the apse of a church of 
Saint Lawrence in Rome,’ but this church need 
not have been S. Lorenzo f.l.m.; also, a passage 
in the L.P. to the effect that Sixtus III (432- 
440) “fecit basilicam Sancto Laurentio quod Va- 
lentinianus Augustus concessit” may as well refer 
to S. Lorenzo in Lucina as to S. Lorenzo f.1.m."° 
A resurgence of offerings including altar imple- 
ments for both the crypt chapel and the basilica, 
and the addition of monastic buildings and small 
chapels is noticeable in the latter fifth century," 
but the next extensive building activity is at- 
tested to under Pope Pelagius (579-590), both 
by the L.P."* and by his dedicatory inscription. 
Preserved as this inscription is in several eighth- 
and ninth-century syllogae only,"* its original place 
is unknown; but certainly it was not superimposed 
above the mosaic of the triumphal arch where it 
was placed in 1860. On the other hand, its mean- 
ing is fairly clear. It speaks of a number of dis- 
tinct building operations: first, the removal of 
the threatening mountain from the vicinity, estque 


are less 


*O. Marucchi, Di una iscrizione recentissima scoperta 


pela Nuovo Bulletino di Archeologia Cristiana 6: 127 
ff., 1900. 

®@7.P.1: 244. 

ae ae 


225, 235, 245, 249, 250, 252. 
*G. B. De Rossi, Scoperte nell’Agro Verano, Bulletino 
dt Archeologia Cristiana, 22 f., 1876. 

® De Rossi, J/uscr. Crist. 2: it occurs in but one 
manuscript. 

iL. }: 233 &. 

17 PP. 1: 244 f., 249. 

27.P. 1: 309. 

13 De Rossi, Jnser. Crist. 2: 46, 63 f., 157: 
Laureshamensis 1V, Wirceburgensis. 


155; 
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remota gravi mole ruina minax ; second, the elimi- 
nation of dark caves and the bringing of light 
where it had not been before, demovit Dominus 
tenebras ut luce creata his quondam latebris sic 
modo fulgor inest; third, the substitution of the 
former narrow approaches to the tomb by a larger 
(or longer?) hall, angustos aditus venerabile 
corpus habebat huc ubi nunc populum longior aula 
capit. A letter of Gregory the Great, dated 594, 
adds that during this building activity the tomb 
of the Saint, its location being unknown, had been 
opened by mistake.’* The building campaign of 
the late sixth century is further corroborated by 
the itineraries of the mid-seventh century, the 
Salisburgense and the Epitome.’*® In both of 
these pilgrim guides “two large basilicas’ are 
mentioned, a “new, more beautiful basilica” and 
the major; outside one of these basilicas the pil- 
grims were shown “a small tomb chamber. . 
Likewise the Epitome states expressly that the 
Saint who originally had rested in the basilica 
major was now buried in the new structure. 
Documents of the subsequent centuries confirm 
the distinction between the aecclesia beati Lau- 
rentit Martyris, scilicet ubi sanctum corpus eius 
requiescit and the basilica maior.*° By the time 
of Hadrian I (772-795), this latter had taken on 
the dedication to the Virgin ‘* and both churches 
were specifically described as being attached to 
each other.'* Offerings of gifts to both continue 
during the ninth century,’® yet with the difference 
that under Leo IV (847-855) the interest seems 
to center more and more on the basilica of Saint 
Mary, the former maior.*° Finally, beginning 
about 1200 and ending in 1254, inscriptions and 
documentary sources testify to a thorough re- 
building, that is to the construction by Honorius 
III (1216-1227) of a “basilica of Saint Lawrence 
in which new walls were joined to the old. . . .” *' 

Applying these documents to the structures on 
the site, the prevailing opinion as pronounced first 
by De Rossi offered a seemingly simple solution. 
The east church was held to be a construction of 
XXX, 


14 Gregorius Magnus, Epistolac, Lib. IV, ep. 
in: Migne, P.L., 77, 107 ff. 

15 Salisburgense Notitia Ecclesiarum; Epitome De Lo- 
cis Sanctorum Martyrum, in: De Rossi, Roma Sotter- 


ranea 1: 138 ff., 1864. 
OEP, 1: SO. 
iv TP. i: SBS. 
187 .P, 1: 505, 508. 
oc P..2: 2 9.16: 12. 2. 
207..P. 2: 120, 130. 


21 Cronaca di Porta Romana (Schede Stevenson, cod. 
Vat. lat. 10553). 
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Pelagius II] and to have replaced a first Constan- 
tinian basilica. The basilica maior was supposed 
to have been built by Sixtus III (432-440) and 
to survive in part in the Honorian nave. The 
apses of the two buildings, the Pelagian pointing 
west, the Sixtine east supposedly touched each 
other. Finally, the hypothesis continued, the two 
buildings were linked under Honorius III by in- 
serting the six large columns between the ambos 
and the triumphal arch and the corresponding 
intermediary portions of the walls of the aisles. 

Neat as it was, this hypothesis had several 
flaws. The Liber Pontificalis throughout the fifth 
century knows of only one basilica. The term 
basilica maior may but need not mean that two 
basilicas, one large and one small, existed on the 
site. It may well have been used to contrast a 
basilica with a small tomb chamber; or, as E. Josi 
suggested, it may even have referred to the greater 
age and dignity of one of the structures as it does 
in Sancta Maria Maior. Likewise the statement 
of the Epitome according to which the Saint had 
formerly rested in the basilica maior, but was now 
buried in the Pelagian structure, remains un- 
explained but then the Epitome is not always 
unimpeachable as a source. However, the hy- 
pothesis received its decisive shock when in 1912 
Pesarini and Josi excavated in the Honorian nave 
between the two ambos and found the remnants of 
an apse. pointing west rather than east, and the 
walls of what appeared to be a transept.** These 
elements seemed to connect with the “intermedi- 
ary portions” of the aisle walls and with the east 
church. Consequently they were attributed to 
Pelagius II and it seemed only logical to interpret 
them as the transept and apse of the Pelagian 
structure. No trace of the basilica maior had 
been found. Krautheimer, in 1934, concluded 
from these findings and from other observations 
that the transept and, indeed, large parts of the 
church to the east went back to a building period 
prior to Pelagius and, more precisely, to the be- 
ginning of the fifth century.” 

To clarify this bewildering array of material 
and hypotheses and the even more bewildering 
results of the excavations, it seems advisable to 
look first at the structure, as it appeared in the 
summer of 1947 free from its plaster coats. In 


22S. Pesarini, Contributi alla storia della basilica di 
S. Lorenzo, Studi Romani 1: 37 ff., 1913. 

23 R. Krautheimer, Contributi per la storia della ba- 
silica di S. Lorenzo fuori le mura, Rivista di Archeologia 
Cristiana 11: 285 ff., 1934. 
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this report, a discussion of some salient points will 
suffice. 
I. GENERAL SITUATION 


The topography of the church and of its sur- 
roundings is relatively clear (fig. 1). Both, the 
east and west parts of the church and the monas- 
tery are sunk into the hill of the Verano cemetery 
which still exists all along their north and east 
sides; in fact, immediate contact between the hill 
and the structures of the church was severed only 
in 1859. Inside the hill, the galleries of a cata- 
comb extend far east and north in five stories, the 
third corresponding approximately to the original 
level of the east building. In the immediate vi- 
cinity of the church the upper stories of the cata- 
comb were destroyed when the severing trench 
was cut in 1859.** But the lower galleries still 
skirt the north and east walls of the east church 
and the north wall of the Honorian nave. Other 
galleries of these lower stories have been found 
south of the Honorian narthex, and one was also 
seen below the Honorian nave at the time of the 
bombing in July 1943. 

As can be seen from the remnants of a Roman 
road east ?> of the church, the level of the hill in 
ancient times appears to have been roughly +6.00 
m.** Originally the hill must have extended 
much further south at approximately this level. 
It apparently covered the entire area of the east 
basilica and of the Honorian nave, and also part 
of the adjoining site south; both the east struc- 
tures and the Honorian nave west of the ambos 
are placed right on the virgin tufa. It would then 


24 See below n. 30. 
25 Bull, Com., ser. 2, 6: 120, 1878. 
26 All levels are taken from a point +0 in the pave- 


ment of the north aisle of the Honorian nave, near the 
south ambo. 
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seem that the site of the two basilicas was origi- 
nally occupied by the hill, that the east basilica 
was sunk into this hill, and that west of it the rock 
was cut away only when the Honorian nave was 
built. On the other hand, east of the Campanile 
and south of the east basilica, the hill either re- 
ceded from the very outset or else was cut away 
at an early date. On the area which thus existed 
the monastic buildings were erected southeast of 
the east basilica and a plaza laid out; this plaza 
was enclosed to the east by the monastic buildings, 
to the west by the Campanile, to the north by a 
portico along the south flank of the east basilica 
on the site where the sacristy was built in the 
1860's. 

In the course of rebuilding in 1949 the wall of 
the Verano cemetery which to the south runs par- 
allel to the Honorian nave, important finds were 
made (fig. 1, X). They were observed and sur- 
veyed by Dr. Gatti of the Diresione delle Belle 
Arti del Comune di Roma and by Messrs. Josi 
and Frankl who will publish them separately.’ 
Suffice it to say here that they consist of a wall, 
over 70 m long running parallel to the present 
church at a distance of roughly 25 m and, at its 
western end, of the springing and part of the 
curve of an apse with the very considerable diame- 
ter of 29 m, 100 Roman feet. The south wall of 
the structure would thus have run close to the 
tomb of the Dominicans (fig. 1, 7). Two open- 
ings rising from the level of the structure, at 
—2.64 m, were visible in the wall of the apse. 
The masonry of the apse consists almost entirely 
of tufa stones, that of the long wall of an excellent 
opus mixtum which would seem to point to a date 
in the fourth or possibly fifth century. 
and nave were filled with tombs. 

Not enough has been uncovered to make pos- 
sible any valid statement regarding the original 
form or function of the structure. The openings 
in the apse, and the chapels which are suggested 
by traces of projecting walls along the outer long 
wall, would be possible either in the case of an 
enclosed open air cemetery, a coemeterium sub 
divo or a basilica discoperta,** or of a covered 
building. In the latter case the width of the 


Both apse 


structure would certainly require a division into 


27 For a preliminary description, see W. Frankl and 
E. Josi, Descrizione sommaria di ulteriori trovamenti 
presso San Lorenzo nella via Tiburtina, Riv. Arch. Crist. 
26: 48 ff., 1950, 

28 EE. Dygeve, Basilica discoperta, Atti del IV Con- 
gresso Internasionale di Archeologia Cristiana 1,. Citta’ 
del Vaticano, 415 ff., 1940. 
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nave and aisles, and, within the apse, an ambula- 
tory; but no traces of interior supports have been 
found so far and a span wall is conspicuously 
absent from the apse opening. For the time being 
the question must remain moot. 

At the same time other walls of good opus mix- 
tum were briefly observed between the structure 
and the Honorian nave, west of the Campanile 
(fig. 1, Y). They appear to run along an axis 
parallel to that latter and thus at an angle both 
to the structure on the Verano cemetery and to 
the church. 

On the hill due east of the east basilica, in the 
tomb of the Capuchins (Torre dei Capuccini), a 
wall of opus mixtum appears, running west to east 
fig. 1, W); it is inferior in quality to that of the 
large structure south of the Honorian nave but 
resembles that of the east basilica. 

All these finds make it clear that a large com- 
plex of buildings rose on the site and that the 
church as it exists at present must be seen within 
the context of this larger lay-out. 


Il. THE PRESENT STRUCTURES 


(a) The west basilica, though not completely 
uniform, was built over a relatively short period, 
and its brickwork, the cosmatesque pavement, and 
the inscription of Honorius III on the architrave 
of the narthex, all coincide in assigning this entire 
structure roughly to his pontificate. True, con- 
struction began some time before 1216, as is 
proved by Honorius’ inscription prior to his elec- 
tion, on the remodelled tomb of Saint Lawrence, 
and it continued at least until 1254 when the chan- 
cel with its bishop’s throne and benches and with 
a crypt underneath was laid out by raising the 
level of the east church (figs. 2, 3). 

(b) The monastery, with its cloister, and the 
campanile form a group of constructions by them- 
selves, originally connected by a portico along 
the south flank of the east basilica. All appear 
to date from the late eleventh and twelfth centu- 
ries, the latest being the regularization of the 
cloister under Celestin III (1191-1198). 

(c) The last three bays of the aisles of the west 
church, the “intermediary bays,” differ in every 
respect from the Honorian portions.*® Their 
sidewalls also, aside from the west corners, show 
a masonry different from that of the Honorian 
basilica. At the east corner of the north aisle 
of the intermediary bays the vault of a chapel 
H 9 appears to bond with the adjoining masonry 


29 Pesarini, loc. cit. 
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of the east basilica (fig. 4). In both aisles a 
broad horizontal band of opus mixtum occupies 
the upper portion of the wall, and while this band 
does not bond with the walls of the east basilica, 
the character of the masonry is close to that of 
the upper portions of this structure. Curiously 
enough this band starts only at a level of +6.50 m 
and, hence, at exactly the level of the galleries of 
the neighboring east basilica and of the surround- 
ing hill. It terminates roughly 3 meters higher, 
at +9.75 m. In the lower portion of the south 
wall, adjoining the east basilica, rises a vertical 
strip of opus mixtum masonry, different in type 
from both the masonry used in the upper portion 
of that wall or in the east basilica. Arches used 
to open in either wall near the very eastern end 
(H 9-10) of the intermediary bays. The re- 
mainder of the walls of these bays consists of a 
“brick-tufa” masonry, formed from 3-20 layers 
of bricks alternating with single courses of large 
tufa stones. 

(d) The east basilica can be understood only if 
the reconstruction activity of the mid-nineteenth 
century is taken into account. At that time the 
portion of the nave below the chancel which in 
the thirteenth century had been filled in, was re- 
excavated (fig. 3). The original structure, then, 
consisted of a short nave accompanied by aisles 
and by a narthex to the east, with arcaded gal- 
leries above aisles and narthex and with a rela- 
tively low clerestory with round-headed windows. 
Slight changes took place mostly in the nineteenth 
century. At that time the walls of aisles and 
narthex were reinforced on the outside and regu- 
larized on the inside by light plaster walls, as can 
be seen from the findings made during the present 
restorations and the drawings of the architect in 
charge between 1859 and 1865, Virginio Ves- 
pignani.*® The wall of the north aisle throughout 
was rebuilt in the mid nineteenth-century in a 
modern brick-tufa masonry; only its uppermost 
part, near the beginning of the gallery wall, seems 
to be still original on the inside.*t In the thir- 
teenth century the clerestory wall had been raised 
about 1 m, the arches across the easy gallery 
strengthened, the floor of both galleries razed and 
the cornice of the lower entablature repaired. 

In the original structure a number of irregulari- 
ties still need explanation: the shift of direction 
from the walls of the aisles to those of the narthex 


8° Rome, Istituto di Storia d’Arte e di Archeologia, 
Palazzo Venezia, Raccolta Lanciani, Cartella XLV; see 
also Krautheimer, op. cit. passim, 
81 Contrary to Krautheimer, Joc. cit. 
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and the corresponding angles formed between 
narthex and aisles; and the lesser strength of the 
narthex walls throughout. The greater width of 
the westernmost arch in the north gallery can 
possibly be explained by assuming that construc- 
tion started at opposite ends of the building and 
did not quite tally. Finally, the opus mixtum of 
the clerestory wallS differs from that of the gallery 
and of the south aisle. Not only does it contain 
a far higher proportion of tufelli, possibly to lessen 
the weight of the upper parts while strengthening 
the lower portions; it also appears to be con- 
structed less regularly. With all this, the build- 
ing seems uniform at least in the aisles and gal- 
leries. An arch, near the eastern end of the south 
aisle, 3.84 m wide, and reaching originally 4.38 m 
above the level of the east basilica, would seem to 
have led into some room, chapel or possibly en- 
trance hall. 

New observations can be made on the triumphal 
arch and its supports. The arch, with two small 
windows flanking it, carries the mosaic of Pela- 
gius II as will be remembered. But originally it 
was not freestanding; its soffit slopes westward 
as if it were meant to continue into a vault; ** the 
west face also of the arch shows traces of cut 
bricks and of a relieving arch—both proof of the 
original existence of such a vault, presumably the 
half dome of an apse.** Again, the cross piers 
which carry the arch on either side show traces 
of later alterations: the western tongue, which on 
either pier terminates the Honorian colonnade, 
was added to the three prongs of the original opus 
mixtum pier; the two prongs which carry the tri- 
umphal arch at either end were cut back on their 
inner and on their west faces. As will be shown 
later, these inner prongs were originally the end 
pieces of an apse (H) which terminated the east 
basilica. 

Another factor corresponding to this situation 
is that the clerestory of the east basilica, on the 
exterior, terminates on either side in clear corners. 
There is no trace of any structure ever having 
continued this clerestory, either west, north, or 
south, until the brickwalls of the Honorian nave 
were built against it. These corners then are 
proof of the fact that no building of a height equal 
to that of this clerestory could ever have ex- 
tended west of the east basilica.** On the other 


82 Pesarini, loc. cit. 

83 Rohault de Fleury, Les Saints de la Messe 4: 55, 
P sc 204 «= y ¢ c ¢ alf 

aris, 1896, already. noted traces of such a half-dome. 

84 Krautheimer, Rivista, op. cit., 320 f. The conclu- 
sions drawn there were based on the assumption of the 
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hand, the aisle walls of the east basilica, at least 
in the nor h, at one time seems to have continued 
into the walls of the intermediary bays. Of even 
greater importance is the fact that both aisles and 
galleries of the east basilica opened westward in 
wide arches, obviously into an adjoining space. 


Ill. THE EXCAVATION 


The excavation covered an area of approxi- 
mately 250 square meters in the nave and the 
north aisle, extending from the ambos in the nave 
to the steps which lead up to what is now the 
chancel of the church. Additional soundings 
were made in the corresponding portion of the 
south aisle, in the east church and, outside the 
south aisle, west of the Campanile (figs. 4, 5, 6,7). 

The finds will be described starting from the 
lowest and rising to the highest levels. 

(la) The undermost elements found were rem- 
nants of a system of catacomb galleries g 1—g 6, 
hewn into the tufa and running across the area 
occupied by the nave of the Honorian basilica 
from SSW to NNE and below the Honorian 
north aisle from ESE to WNW. The original 
level —3.13 m had been gradually lowered to a 
maximum of —4.04 m. <A number of cubicula c 
l-c 6 opened along these galleries at levels rang- 
ing from —3.28 m to —3.75 m (fig. 8). Below 
the area of the Honorian north aisle, was found 
a large double chamber, c 4-5, with loculi in the 
walls and marble pavement; c 4, one step higher, 
sheltered a tomb, sm 1, surmounted by a mensa *° 
(fig. 7). 

A number of inscriptions still in situ were found 
but all of them seem to be in second use. A forma 
f 2 in the gallery g 1 was roofed a capuccina with 
tiles, one bearing a brick stamp DOMITI GARI, 
dating from the early second century.*® Another 
forma f 3 in the gallery g 3 was closed with a 
marble slab . . . CONSULIBUS; c 3 contained 
a slab inscribed MIRILI CRISCO ... , and 
reinscribed 

.. US CUBICULA 
... LUDP.INP XII KAL., 


existence of a pre-Pelagian transept; this assumption 
must be abandoned. 

35 For further details regarding this first system of 
catacomb galleries and the pertinent inscriptions, see Riv. 
Arch. Crist. 26: 9 ff., 1950. Throughout, the present 
report omits all such inscriptions as were not found 1 
situ and thus do not contribute to the dating of the 
respective strata. 

36 The stamp may have been meant to read: DOMITI 
ARIG. Cp. C.I.L. XV, no. 1094 ff.; and H. Bloch, J Bolli 
Laterizi di Roma, 32, 51, Rome, 1947. 
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possibly of fourth century date; ** c 4 contained 
two more inscriptions reused in the pavement 


IL INA+ 
IORI and \VIRC 
IAE EIUS IXX, respectively. 


The latter has been dated +500. 

(b) Somewhat further east, inside the later 
apse H, remnants of two tomb chambers could be 
traced (fig. 8,13). Their level, —2.55 m, is con- 
siderably higher than that of the galleries g 1-6 
and the corresponding cubicula, but their axes 
suggest a connection with that system (fig. 4; see 
also fig. 11). They are marked in the following 
ways: by a group of formae f 16-f 22, including 
one sarcophagus strigilate, but without inscrip- 
tion ; by a threshold which connects the two cham- 
bers; and in the southwest corner G of the west- 
ernmost chamber by the traces of the tufa wall and 
of its masonry facing. The formae in part over- 
lap ; hence, they may be from two successive build- 
ing periods. 

(c) Remnants of catacomb galleries, not dis- 
similar in their axial system to those described 
first, were uncovered in the area of the east ba- 
silica, near the second intercolumnation of the 
south colonnade. One gallery appeared to run 
in the direction of the present tomb of the Saint. 
The level of these galleries, from —2.80 m to 
—2.96 m, compares roughly with the original level 
of the system below the Honorian nave. Yet at 
this point it is impossible to establish any connec- 
tion between the two systems. Nor is it possible 
to tell how these systems relate to earlier finds 
made below the narthex of the east basilica, includ- 
ing possibly the sarcophagus of the. rhetor Licen- 
tius, dated 405.°§ 

(2a) A second system of catacomb galleries 
A 1-A 19, unconnected with the first and later in 
date, came to light along the west-east axis of the 
Honorian nave, on a level of roughly —3.50 m 
(figs. 4, 5, 6,9). It cut cross the earlier system, 
but parts of this remained accessible, as shown by 
the late inscriptions in c 3 and c 4. In contrast to 
the first, the second system is regular in lay-out 
and almost elegant in appearance. Its walls are 
lined with an opus mixtum masonry, highly regu- 
lar in technique and with the remarkably low 
height of 130 mm-145 mm for each “modulus,” 
formed of one course of bricks, one of tufelli, and 
two mortarbeds. 


37 Information kindly supplied by Prof. A. Silvagni. 
38 G. B. Rossi, Appendice alle. . . Inscriptiones Chris 
tianae Urbis Romae, Bull. Arch. Crist. 1: 6 ff., 1863. 
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Fic. 6. 


The system appears to consist of three main 
parts: a large L-shaped chamber, A 1-3, to the 
west ; a corridor, A 4—A 15, running due east from 
this chamber; and finally the beginnings of what 
appears to be another chamber A 18, just to the 
west of the triumphal arch (fig. 9). 

The large L-shaped chamber lies below the cen- 
ter and the south half of the Honorian nave, at the 
west end of the intermediary bays at a level of 
—3.50 m (figs. 4,9). Running south to north 
extends a room, which is 2.35 m wide and thus 
far too large for a corridor. Its length is over 
5 m, but it have extended much further 
south ; in fact the walls south of the church (fig. 
1, Y) must have formed its (possibly later) en- 
trance. From the main room, a side chamber, 
2.10 m deep and 2.72 wide, projects due west. 
Its center is occupied by a rectangular pier, 0.75 
x 1.05 m, possibly intended to support a tufa 
ceiling. At regular distances along the east wall 
of the main chamber rectangular niches are laid 
out resembling those frequently found in cata- 


may 
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Excavation, general view, facing west. 


combs for sheltering lamps; their large size (0.85 
to 1.15 m wide and 0.59 m deep) suggests that 
they were to shelter huge candelabras rather than 
simple lamps. 

The corridor A 4—A 15, 0.85 m wide, branches 
off the L-shaped chamber, directly opposite its 
west room, and runs straight toward the site occu- 
pied by the tomb of St. Lawrence. 

Its south wall in the tract next to the L-chamber 
is occupied by niches of the type found in that 
room. Further east, in the part of the corridor 
that lies near the triumphal arch, loculi, / 1-5, oc- 
cupy both walls; they are closed with marble 
plaques in situ, one of them marked with an in- 
scription EMIN. The level of the corridor slopes 
from east to west from —3.30 m to —3.49 m 
(figs. 5, 13). 

At the east end of the corridor another cham- 
ber, A 18, branches off. Since just its west wall 
and the west corners of its north and south wall 
are preserved, only the depth of the chamber, 
roughly 2.00 m, is known. But it should be 








Fic. 7. 


Excavation below north aisle, facing west. 


mentioned that this chamber is barely 6.00 m 
distant from the tomb of St. Lawrence. 

This entire system is closely linked to the L- 
chamber, and its careful masonry, its regular lay- 
out, the niches in the walls, all point to some 
important funeral or cult center. No doubt it 
played an important part in determining the posi- 
tion of the later structures on the site. 

Given our still limited knowledge of the devel- 
opment of opus mixtum masonry in Rome, it 
would be hazardous to suggest a definite date for 
this system, based on the technique of its walls 
alone. It is safe to say only that it seems earlier 
than the Constantinian walls in opus mixtum, 
known so far, e.g., in the foundation walls of Old 
St. Peter’s and St. John’s in the Lateran, but it 
might possibly be early Constantinian. The ma- 
sonry of the so-called coemeterium near S. Co- 
stanza is closely related. 

(>) The importance of this nucleus is further 
emphasized by the changes it underwent later. 

(i) A gallery B 14 was laid out coming from 
the North and intersecting the gallery A 4-15 (fig. 
9). This gallery, B 1-4, starts in the area below 
the very east end of the Honorian north aisle, 
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coming from the east; after about 4 meters, it 
turns sharp north. Its level, —3.59 m near the 
gallery A 4-15, rises to —2.74 m in the area under 
the Honorian north aisle. Its purpose was obvi- 
ously to facilitate access from other parts of the 
catacomb system to the corridor that connected 
the L-chamber, the other tomb chambers further 
east, such as A 18, and the site of the tomb of 
St. Lawrence. The opus mixtum lining of the 
new corridor differs from that of the earlier gal- 
lery, in that one modulus counts two bricks and 
one tufa-stone measuring 210-240 mm and that 
the mortarbeds between the courses are rounded. 
Altogether the technique is reminiscent of that 
used near the mid-fourth century in the founda- 
tion walls of the nave of Old St. Peter’s. 

(ii) Within the L-chamber a number of changes 
took place, either before or after the construction 
of B 1+ (figs. 4, 5, 6,9). The floor of its west 
room appears to have been raised after installing 
a mensa tomb sm 2 and a forma f 6; traces of 
stucco on this tomb and on the center pier indi- 
cate the level of the new floor at —3.12—3.21 m. 
A second mensa tomb, sm 3, appears to have 
been installed slightly later, reaching a level of 
—2.97 m. It contains a sarcophagus possibly in 
second use. In the center of its face a group of 
three figures is represented: a man standing and 
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Fic. 8. System of catacomb galleries, lowest level. 
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apparently dictating to a woman standing to his 
right, while a second woman stands behind him 
reading from a scroll; near each corner of the 
front side stands a figure of the Good Shepherd. 
On the short sides, in very low relief, a young 
shepherd is represented, seated and feeding a 
lamb. The fragment of a lid, found at this point 
and showing Jonah being cast into the Sea, would 
seem to have belonged to this sarcophagus. Ty- 
pologically the sarcophagus appears to form part 
of the group of “philosopher” sarcophagi, and on 
the basis of the chronology proposed for the type 
it can be dated tentatively within the last twenty 
years of the third century.*® But the sarcophagus 
sunk as it is into the mensa tomb may have been 
in second use. 

Finally, a tomb, t, was laid out east of the center 
pier at the end of the main room of the L-chamber. 
This tomb is exceptional throughout. Its meas- 
urements, 0.86 X 1.40 m, are far too small for a 
regular tomb. Equally unusual is its construction: 
it is half hollowed into the rock down to a level 
of —4.28 m and half built up by a good opus 
mixtum wall, C 1, which is covered with plaster 
inside and which rises to —3.02 m, 0.45 m above 
the original floor level of the main room. Finally, 


39F, Gerke, Die Sarkophagtypen der vorkonstanti- 
nischen Zeit, 280 ff., Berlin-Leipzig, 1940. 
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Fic. 9. L-chamber, tomb ¢, cataract, and corridor. 
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Cataract from northeast. 
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the rear wall of the tomb, also stuccoed, continues 
north, C 2, where it leans against the older mensa 
tomb sm 3. The outer side of C 2 is stuccoed 
and was thus visible; it seems to have formed a 
step which separated the lower level of the main 
chamber from the raised floor of the west room. 
Obviously, then, tomb ¢ was designed ‘to rise 
above the floor and to be visible from south, east, 
and north. Its size and construction suggest that 
it was laid out to receive the venerated remains 
of some martyr, transferred from their original 
resting place.*° 

(iii) In a successive if not much later period 
the floor of all the L-chamber, including both its 
main part and the west room, appears to have 
been raised to the upper level of the new tomb ¢ 
and a marble pavement laid out at —3.02 m. 
Still, tomb ¢ was even more clearly marked: its 
south portion was closed below the new level with 
a tile roof a capuccina; this portion had been 
forcibly opened at a later time. Over the small 
remaining portion to the north a well-like cylin- 
drical structure was erected (figs. 6, 10). The 

40 We are greatly indebted for this suggestion to Father 
Kunibert Mohlberg, O.S.B. 
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outer diameter of this cylindrical structure is 1.00 
m, its inner, 0.55 m. From the new level of 
—3.02 m it rises 0.46 m high to a level of —2.56 
m. On the outside the cylinder is faced with 
thin marble plaques. The structure can only be 
a cataract, designed to provide an opening through 
which visitors could look into the north part of 
tomb ¢, offer libations and insert brandea. Such 
cataracts are not infrequently found over vene- 
rated tombs in the Constantinian period, as can 
be seen by the arrangement in S. Sebastiano, St. 
Peter's, and S. Paolo f.l.m. 

At a later period, yet undetermined, the cataract 
was transformed into a well by lowering its shaft 
down to the level of the ground water at ca. 
—7.00 m. 

(iv) After the cataract had been built a number 
of formae (f 9-13) were inserted in the floor of 
the main chamber and of the access gallery A 4-15. 
This gallery simultaneously was raised to the level 
of ca. —3.15 m. The forma of a child, f 10, was 
found im situ close to the entrance from the corri- 
dor A 4 to the L-chamber (fig. 10). The 


inscription 
QUINTIANE q VIXIT 
VNNIS N.V. ET MENS.N.X. 
IN PACE 
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appears to date from before the middle of the 
fourth century.*' Hence, it gives a terminus ad 
for the raising of the level in A 4-A 15, and a 
terminus post for the time until which the L- 
chamber remained in use. At the same time it 
dates the cataract presumably into the earlier 
fourth century. 

(v) A small fragment of an inscription was 
found lying in the loose earth near the forma f 10 
at the level of —2.70 m. Its paleographic charac- 
ter leaves no doubt as to its date at the time of 
Pope Damasus, 366-384. The few letters pre- 
served run as follows 


(c) RURA 
(E)NDA 
N(D) 


(3) The west room of the L-chamber and the 
tomb ¢, surmounted by its cataract, remained an 
important focus of the lay-out during the subse- 
quent periods, but they were decisively changed. 

(a) The first important change consisted ap- 
parently in preserving only the west room of the 
L-chamber, its vault supported by the center pier, 
but laying out in front of the cataract an area 
capable of sheltering a larger crowd and thus 
forming a subterranean chapel inside the hill (fig. 
11). To this end, the east wall of the L-chamber, 
opposite the cataract, was razed at a level of 
—2.68 m, for a distance of approximately 2.00 m. 
Also the portions of the corridor A 4-4 15 near- 
est to the L-chamber appear to have been razed 
at the maximum height of —2.60 m. The level 
of the live tufa, cut as it is at —2.69 m, appears 
to indicate that the area extended north and south 
to below the foundations of the Honorian colon- 
nades, east into the neighborhood of the old cata- 
comb gallery g 3 and of the gallery B 1—B 4, near 
the apex of the later apse H. Roughly 4.00 m 
east of the cataract the level of the area is pos- 
sibly marked by two tomb slabs ; their inscriptions 


HIC EST LOCUS FILI, and 


HIC REOQUIISCIT IN PACE MA 
DEPOSITUS SUBDII ID FEB, 


appear to date shortly after 400,** but they are 
obviously in second use. At its east end near 
L 2, a large block of live tufa —2.12 m high pro- 
jects into the area. (The corresponding spot 
near L 1 could not be explored for technical rea- 
‘1 Information kindly supplied by Prof. A. Silvagni. 
*2 Corrected as against Riv. Arch. Crist. 26: 9 ff., 1950. 
‘8 Information kindly supplied by Prof. A. Silvagni 


and Prof. H. Bloch. 
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sons.) This block may represent the remnant of 
a tufa pier left standing to support the tufa ceiling 
of the underground area, presumably in conjunc- 
tion with another support near L 1 (fig. 4). 

The area then would have been roughly rec- 
tangular in shape, with apparently three niches 
at its eastern end between the piers L 1 (?) and 
L 2. These niches would have connected thus: 
the one in the center with the east portion of the 
corridor A 4—-A 15 which was kept intact, its level 
raised to —2.43 m; those right and left possibly 
with the old galleries B 1—B 4 and g 3, respec- 
tively. Inside the area the western tract of the 
corridor A 4—A 15, near the L-chamber, may have 
been kept in use at least in its lower portions ; its 
south wall was repaired and one of its niches 
closed by a later wall which rises even at present 
to a level of —2.31 m (fig. 5). 

At its western end the area was regularized. 
The west room of the L-chamber was preserved 
so as to form a niche extending from the under- 
ground area. North and south of this niche two 
large walls, D 1—D 6, 0.60 m thick, were built 
against the live tufa and run north to south, ap- 
proximately in the direction of the center of the 
cataract (figs. 4,7). The original length of these 
walls is undetermined, but the south wall was 
found to continue below and beyond the south 
wall of the Honorian aisle to D 6. The material 
of both walls consists of marble fragments, rocks 
of tufa and bits of bricks. The construction is 
extremely solid and suggests that of foundation 
walls found in some of the great Constantinian 
churches, such as S. Giovanni in Laterano. Be- 
low the Honorian north aisle, the level of the set- 
back between the foundation proper and the rising 
wall of D 1-6 is as high as —1.93 m to —1.95 m. 
From there it slopes down to —2.77 m near the 
north wall of the L-chamber. Approximately this 
same level (—2.71 m) is maintained for the wall 
D 3-4 below the Honorian south aisle. Through- 
out the area of both aisles, the wall reaches almost 
up to the Honorian level, and while near the cata- 
ract chamber only a few courses are preserved 
owing to the later construction of the apse K, it 
seems clear that D 1-2 was built against what had 
been the north wall of the L-chamber. 

(b) Parallel to D 1—D 2, another wall, F 2, runs 
at a distance of 1.10 m, cutting across the cubicu- 
lum ¢ 4c 5, and thus putting it out of commission. 
It rests precariously on the step inside this cubicu- 
lum and can hardly have supported any great 
weight. It consists of marble fragments heaped 
on top of each other and is much more poorly 
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Fic. 12. Underground area after enlargement, 
with barriers F 1-5. 


built than the walls D; also it rises only to the 
level of the tufa along the foot of D 1—D 2, —1.93 
m. Its principal function was apparently to con- 
tain the earth with which c 4 had been filled. At 
the same time it may have supported a light wall. 
Similarly the east wall of the L-chamber A 12 
rising even at present to a level of —2.42 m ac- 
companies D 3—D 5 at a distance of 1.40-1.50 m. 
In brief, D 1—D 2 and D 3-D 6, together with two 
parallel walls, resting on F 2 and A 12, respec- 
tively, may have formed two corridors which led 
towards the cataract from south and north, re- 
spectively, the south corridor coming from the 
outside, the north corridor sloping down from the 
catacomb. But it is just as possible that the 
walls D 1—D 2 and D 3-4-6 terminated the under- 
ground area without any corridors intervening. 

No clue can be established for dating the under- 
ground area as it existed at this stage. The north 
corridor can possibly be assigned a terminus post 
through the inscriptions in cubiculum c 4 across 
which cuts the wall F 2. If the date tentatively 
assigned to one of these inscriptions, ca. 500, could 
be confirmed, the north corridor at least would 
date not prior to the early sixth century. 
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(c) At a later, though not necessarily much 
later time, the underground area was apparently 
extended north and south into the zone of the 
Honorian aisles. This enlargement need not have 
occurred in the entire length of the area on either 
side but it certainly took place along its western 
boundaries near the walls D 1—D 6. The corri- 
dors, if they ever had existed, were abandoned and 
a system of chancels was set up to regulate the 
approaches to the cataract (fig. 12). Two frag- 
ments of these chancels F 1 and F 5 are preserved 
though cut off by the Honorian foundation walls, 
both rising from a level of —2.46 m and —2.42 m, 
respectively; F 1 is placed on the live tufa, F 5 
on the remnant of the wall A 12. Both F 1 and 
F 5 are preserved to a height of approximately 
0.35 m and both show traces of jambs at their 
inner ends. Continuing F 1 a similar wall F 2 
may have rested on the poorly built wall above 
the cubiculum c 5. At right angles to F 1 and 
F 5 two short walls F 3 and F 4 project due east 
from the terminating west walls D 1—D 5 on either 
side of the cataract. While they rise from a level 
slightly lower than that of the corresponding frag- 
ments F 1 and F 5, they have the same height of 
approximately 0.55 m. F 3 and F 4 in front of 
the cataract appear to have been connected by a 
stone plaque or grill; north and south they formed 
the jambs of two openings together with F 1 and 
F 5. A marble floor is preserved in the opening 
between F 4 and F 5 at a level of —2.57 m. On 
the other hand, between F 3 and F 4, near the 
cataract, the pavement was dropped to —2.75 m. 

Clearly then an arrangement had been created 
by which pilgrims could be led along the west wall 
of the area possibly behind a low barrier F 1-2 
and F 5. Through the openings near F 1 and 
F 5 they would enter the area and pass in front 
of the cataract, barred from it only by a screen. 
The rectangular niche behind the cataract, the last 
remnant of the west room of the L-chamber, thus 
took on the aspect of a square apse, D 5. 

Inside this niche the existence of possibly four 
successive floors is indicated by traces of plaster 
on the walls and on the center pier, at —2.83 m, 
—2.75 m, —2.64 m, and finally —2.56 m. At this 
last level seems to have been raised the cylinder of 
the cataract: the marble revetment of the original 
shaft terminates and a new ring starts faced with a 
plaster coat; it rises 0.62 m to a level of —1.94 m 
(fig. 10). It was possibly at this period that the 
cataract was transformed into a well, comparable 
to the similar wells found in other Roman 
churches, such as S. Alessio e Bonifacio and S. 
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Giorgio in Velabro. Also at this time, the center 
pier of the room was razed at a level of —2.57 m. 

The level inside the niche D 5, then, was kept 
relatively low, at roughly —2.57 m. The floor of 
the underground area north and south of the 
niche appears to have been laid out somewhat 
higher, at approximately —2.42 m, as shown by 
the chancels F 1 and F 2. Further east the level 
of the area may have been as high as —2.33 m. 
A floor at this level was found inside the later 
apse H; it is certainly earlier than this apse, but 
at the same time it covers the last remnants of 
the corridor A 4—A 15 and of the cubicula f 16—22. 
Thus it presupposes the demolition of these por- 
tions. Hence, it seems as if the underground 
area in a second stage had been extended further 
east into the area later occupied by apse H. 

(4) The building of the east basilica entailed 
digging away the hill east of the underground area 
and around the site of the present tomb of St. 
Lawrence; it entailed also taking over the eastern- 
most portions of the underground area. Likewise 
the portion of the hill immediately west of the 
new structure must have been cut away and a 
narrow gap opened between the apse H and the 
west wall of the new building on one hand and the 
remaining portions of the underground area fur- 
ther west on the other. In any case the new 
building replaced, to use the terminology of Pela- 
gius’ dedication, by a well lit larger (longer?) 
hall, the former “caves.” 

(a) The most important find of the excavation 
was the discovery that the east basilica was origi- 
nally terminated by a large apse, H, attached im- 
mediately to the half piers that support the tri- 
umphal arch; in fact, as pointed out before, these 
half piers were originally the corners of the apse 
H (figs. 4, 6, 14). Obviously the existence of 
this apse coincides with the observations men- 
tioned before concerning the westward slope of 
the soffit of the triumphal arch and the remnants 
of a vault on its west face. The foundations of 
the apse, as uncovered on its outside, are built of 
unhewn rock and rise to a maximum level of 
—2.30 m, or slightly above the level of the earlier 
area. The pavement was first laid out at —2.18 
m, that is at the very level of the nave of the east 
basilica. Two formae, f 23 and f 24, were sunk 
from this level into what had been the corridor 
A 4-A 15. Above the foundations the wall of H 
consists of concrete masonry, faced both inside 
and out with an excellent opus mixtum and total- 
ling 1.08 m in strength. The outer or west side 
was finished for view, while the inner wall was 
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Fic. 13. 
corridor A 4-15, and formae f 16-22. 


Apse H, interior, facing northeast, 


covered with a thick layer of mortar which clearly 
shows the imprint of a marble revetment con- 
sisting of plaques from 0.17 m to 0.55 m wide and 
0.80 m high and held in place by iron hooks; a 
number of these hooks and some pieces of marble 
are still im situ. At a level of —1.38 m these 
plaques were surmounted by what seems to have 
been a row of thin marble battens and by a sec- 
ond series of marble plaques, only 0.33 m high. 
The entire revetment was terminated by an S- 
curved cornice which is still largely in place, its 
upper face at —1.05 m below the Honorian level 
(fig. 5, 13). 

Above this revetment the wall of apse H was 
originally pierced by at least two openings (fig. 
6). There may have been four, but the respective 
right and left jambs of only two apertures are 
still im situ, placed 2.20 m from the north and 
south springing of the apse. Their sills, begin- 
ning at a level of —0.94 m, rise 1.24 m above the 
original floor of apse H. (Since the opposite 
jambs of these openings are not preserved, the 
width of the openings cannot be exactly deter- 
mined.) These openings were obviously win- 
dows judging from the height of their sills above 
the floor of the apse H. On the other hand, an 
additional small aperture in the center of the apse 
was certainly only a fenestella; with an inside 
width of 1.05 m (1.25 m outside), it started as 
low as —1.46 m below the Honorian, that is a 
mere 0.72 m above the floor level of apse H 
(fig. 6). 
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The lack of any difference in floor level be- 
tween the nave of the east church and its apse H 
is not unusual in cemeterial basilicas. Still, some 
time and not necessarily long after the east )asilica 
of S. Lorenzo had been built, this anomaly was 
corrected by laying out a new pavement in apse H 
at —1.88 m, i.e. 0.30 m above its original level. 
As evident from imprints on its concrete bed, this 
second pavement was composed of longish hex- 
agons and squares. 

Clearly the west portions of the underground 
area remained preserved in back and closely con- 
nected with the new apse H, including as their 
focus the well-cataract, the screen in front and 
the niche behind (fig. 14). Obviously the fene- 
stella in the apex of apse H only makes sense if 
it allowed a visitor to see the well-cataract, ex- 
actly in its axis. Likewise the two large windows 
in the wall of apse H were obviously designed to 
admit light into the underground area in the rear, 
presumably into the two “aisles”; in fact these 
windows are sure proof that the underground area 
existed when apse H was built. Finally the level 
of the entire east structure at —2.20 m is scarcely 
0.20 m above that of the eastern parts of the 
underground area. In fact, the arches H 7-8 
were obviously designed to create a direct com- 
munication on the same level between the aisles 
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Fic, 14. 


Apse H, fenestella and underground area. 
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of the east basilica and the side portions of that 
area. Their apex, ca. 6.60 m above the original 
floor of the east basilica, gives an approximate idea 
both of the minimum height of the underground 
area and of the presumable maximum height of 
the windows in apse H. On the other hand, the 
underground area can hardly have been much 
higher, limited as it was by the original level of 
the hill at +6.00 m (thus ca. 8.20 m above the 
floor of the underground area) as well as by the 
necessary thickness of the tufa ceiling. At the 
same time, the wide openings at the west end of 
the galleries of the east basilica would seem to 
have led onto the level of the tufa hill, below which 
the underground area was hidden, thus allowing 
for a direct access from the hill to the galleries 
comparable to the situation in other catacomb ba- 
silicas. A short wooden bridge may have led 
across the gap which separated the wall of the 
basilica from the neighboring rock; the existence 
of such a gap is proven by the way in which the 
opus mixtum has been washed out by the rain on 
the west wall of the aisles of the east basilica on 
either side of and above the arches H 7 and H 8. 

In fact the entire lay-out of the east basilica and 
its connection with the underground area behind 
its apse are closely reminiscent of other cemetery 
basilicas in Rome and vicinity. At S. Petronilla, 
Nereo ed Achilleo in the Domitilla catacombs, 
dated perhaps 523-526, the apse is on the same 
level witlr the nave, and the aisles were apparently 
surmounted by galleries at a level with the sur- 
rounding ground. At S. Generosa the apse of 
the basilica, half-sunk into the ground as at S. 
Lorenzo, likewise communicates with the retro 
sanctos by means of a fenestella ; begun under Da- 
masus I (366-384) the construction was repaired 
possibly in the middle of the sixth century. The 
same situation prevails at S. Ermete. Finally at 
S. Agnese (625-638), as at S. Lorenzo, the gal- 
leries open directly onto the hill into which the 
church has been sunk. 

None of these parallels offer any immediate clue 
for the dating of the east basilica at S. Lorenzo. 
On the other hand, the dedicatory inscription of 
Pelagius II, in conjunction with his mosaic on the 
triumphal arch, leaves little room for doubt about 
its having been constructed under his pontificate, 
579-590. Still, as mentioned earlier in this re- 


port, the building may contain some earlier por- 
tions and certainly it contains a few pentimenti, 
additions and changes made while construction 
was in progress or shortly after it was completed. 
The capitals in the east gallery of the narthex 
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certainly date from roughly 500,** and the dados 
both in this gallery and under the two western- 
most columns of the nave, while certainly sixth- 
century, need not be as late as the last quarter. 
It is even possible that the entire walls of the 
aisles, the galleries and apse H, together with the 
piers at either end of the upper and lower colon- 
nades, belong to a first building period, while only 
the walls of the clerestory and over the triumphal 
arch, with their lighter and less careful masonry, 
were constructed under Pelagius. The continu- 
ation of the clerestory walls on three sides of the 
narthex may possibly have been an afterthought. 

(b) As mentioned before the enlargement of 
the underground area through the zone of both 
Honorian aisles cannot be later than the construc- 
tion of the east basilica. In any case a number of 
alterations within the area coincide with this pe- 
riod of construction (figs. 4, 14). 

The remaining west portions of the gallery 
A 4-A 15 were razed and the entire underground 
area covered by a flagstone pavement at the exact 
level of the east basilica —2.18 m. The area re- 
mained underground as shown, among other 
elements, by the windows in apse H, needed for 
admitting light into the underground area, and 
by the openings which led from the galleries of 
the east basilica onto the hill. Aside from the 
western boundary where it was hidden by walls 
D 1-D 6, the natural tufa seems to have formed 
the walls and the ceiling of the area, the ceiling 
apparently supported by tufa piers L 1 and L 2. 
(Other piers may have been left standing when 
the area was extended north and south into the 
zone of the Honorian aisles.) From the north 
and south walls two chapels, H 9 and H 10, were 
opened right behind arches H 7 and H 8 which 
led from the aisles of the east basilica into the 
retro sanctos. Only the springing of the entrance 
arch is visible of H 10 and it appears to have been 
inserted into the wall of the east basilica. But 
H 9 is well preserved, and seems to be contem- 
poraneous with the east basilica: its entrance arch 
bonds with the wall of this latter and the other 
end rests on the live tufa; the entire room, small 
but high, is covered by a transverse barrel vault. 

(c) At a later time the retro sanctos and pos- 
sibly the area of the hill at the level of the gal- 
leries was further altered. Atop the tufa bound- 
aries, north and south of the area, two walls J, 
and J, were built consisting of an opus mixtum 
masonry (fig. 4). Large portions of this ma- 


‘4R. Kautzsch, Kapitellstudien, 58 f., Berlin-Leipzig, 
1936. 
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sonry are still preserved in the upper parts of the 


south wall of the intermediary bays. It differs 
only slightly from the opus mixtum used in the 
adjoining walls of the east basilica but does not 
appear to bond with them. Underneath the opus 
mixtum walls J, and J,, in the lower parts of the 





area, the life tufa was apparently left standing. 
As mentioned previously, the new opus mixtum 
walls start at a height of 6.50 m and rise to 9.75 m 
above the Honorian level and thus to nearly 12 m 
above the level of the underground area. Conse- 
quently the new walls started at the level of the 
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galleries and rose far above the level of the hill. 
At the western end of the intermediary bays to 
the south, an opus mixtum wall, closely resem- 
bling J,, rests on top of wall D 6, rises in a long 
strip to the full height of the Honorian aisle and 
continues towards south. Hence it may have been 


East wall, crowned head, lower stratum, figure upper stratum. 


linked to the structures found near the Campanile 
(fig. 1, Y). 

The purpose of the walls J, _, is hard to define. 
They may have carried a lean-to roof sloping 
down from the wall of the East basilica to a wall 
supported by D 1-6. Such a roof might have 
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become necessary on the assumption that the tufa 
ceiling of the underground area behind apse H 
had collapsed in its center. Another possibility is 
that such a roof covered a room situated above 


the tufa ceiling of the underground area. 


Or else, 
the walls /, 


, might have supported on this upper 
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On the outer wall of apse H to the left of the 
fenestella appear fragments of a long inscription 
in white lettering on a bluish-green ground which 
was obviously meant to be viewed by visitors to 
the underground area. Although only a few let- 
ters can be deciphered, the paleographic character 


Fic. 16. North wall, three saints, upper stratum. 


level the lean-to roof of porticoes which continued 
to the west the galleries of the east basilica and 
formed a kind of atrium, terminated to the west 
by a wall resting on D 1-6. 

Remnants of a painted decoration came to light 
in different places of the underground area. 


and the color scheme point to a date in the early 
seventh century.*® 


On the other hand, remnants of a large mural 
decoration in chapel H 9 appear to present a ter- 
minus ante (or possibly even ad) for the date at 


45 Information kindly supplied by Prof. A. Silvagni. 
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Fic. 17. East wall, inscriptions of dc 


which the entire area was regularized by masonry 
walls and its upper portions made to emerge from 
the ground (figs. 15, 16, 17). 

Two layers of frescoes can be distinguished cov- 
ering the three walls of the chapel. Of the lower 
layer only the top quarter shows on all three 
walls: traces of a figure with a halo on the west 
wall; three halos on the north wall; and a fine 
crowned head surmounting a jewelled dress on 
the east wall (fig. 15). These remnants might 
well date from the seventh century. 

The second layer of the frescoes in its lower 
register shows a design of curtains. The main 
register, on the east wall is occupied by the figure 
of the Virgin enthroned, the Child seated on her 
lap, and flanked by two angels. On the north 
wall a series of four Saints is arranged each ac- 
companied by his name: Saint Lawrence; Saint 
Andrew; Saint John the Evangelist ; finally Saint 
Catherine (fig. 16). On the west wall appears 
a fragment of the figure of a white-haired man, 
haloed and in short tunic and leggings, seemingly 
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yainter. 


presenting an offering, possibly a crown, in his 
veiled hands. A garland terminates the design 
on top. Stylistically the closest parallels are of- 
fered by the frescoes of half figures of Saints in 
the anular crypt of the lower church of S. Criso- 
gono, from the time of Gregory III (731-741).*° 

On the band which separates the two registers 
on the north wall the donor’s name appears : EGO 
IOHS QUI MAXIMUS PRB ET MONA- 
CHUS VOCAT (us). The painter too has 
placed his name on the footstool of the Virgin: 
EGO CRESCENTIUS INFELIX PICTOR— 
so far the first artist’s signature known to us in 
the history of early medieval painting (fig. 17). 

(5) In the course of further regularizing the 
underground area, the rectangular niche at its 
western end, the last remnant of the L-chamber 
and the immediately adjoining portions of the rear 


46] want to thank my friends Myrtilla C. Avery and 
Ernst Kitzinger who were good enough to give me their 
expert opinion on these murals within the limitations im- 
posed by photographic evidence. 
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Fic. 18. Apse H and underground area with apse K. 
wall, D 1—4, were demolished to make room for a 
large apse K (figs. 4, 5, 6,18). This apse occu- 
pies the entire width of the Honorian nave be- 
tween the medieval ambos. It consists of two 
distinct portions in level and technique which are 
clearly superimposed on each other. 

(a) The lower portion of apse K is the only 
relevant one at this point (fig. 6). Its diameter 
is approximately 9.30 m, its shape half elliptical. 
The entire apse was evidently built into and but- 
tressed from the west by the tufa of the hill. Its 
masonry is of considerable thickness and consists 
on the outside of very large and irregular rocks; 
the foundation of large blocks of roughly squared 
stone reaches down as far as —3.54 m. On the 
inside the apse wall is formed by large orthostates 
of marble, 0.44 m wide and 1.70 m high (fig. 5, 6). 
They start from a level of —3.13 m and are sur- 
mounted by a second row of lower marble plaques, 
0.40-0.47 m high. Above these, in turn, follow 
smaller blocks of marble up to 0.20 m high. All 
these marble plaques are possibly spoils from some 
Roman structure. Where the plaques fail to join, 
patches of brickwork have been inserted of excel- 
lent quality: 9 bricks and 9 mortarbeds appear in 
every 50 cm with mortarbeds ranging from 20 to 
25 mm, and with bricks from 30 to 40 mm; the 
mortar is smoothed and smeared across the edges 
of the bricks. The apse is sunk into a foundation 
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groove, hewn into the tufa at —3.40 m, but its 
floor level was considerably higher. In fact, the 
tufa and the older constructions within the area of 
apse K were razed at a level of —2.30 m, and 
traces of a pavement were preserved at the level 
of —2.21 m. Unfortunately these traces dis- 
appeared during the excavation. 

The equality of levels between the east basilica, 
the underground area and apse K, makes it hard 
to date the latter. The few patches of brickwork 
may, upon further study, furnish a more precise 
date. 

(6) A successive phase of alterations is indi- 
cated by a new floor laid out in the underground 
area, at a level from —2.01 m right behind apse H 
to —2.12 m. Together with this new floor, four 
piers, L 1—L 4, were set up in the area, L 1 and 
L 2 possibly in place of older tufa piers: two were 
joined to the remnants of the choir screens F 3-4; 
two others were built against the exterior wall of 
apse H (fig. 4, 18). Their material is a rather 
poor mixture of brick and marble fragments. 

By making use of the older levels —2.28 and 
—2.68 m, respectively, the roughly square space 
enclosed by these four piers in the center of the 
area was apparently sunk two steps down into 
the floor. Vertical grooves on piers L 1-4 sug- 


gest that this sunken space in the center was ap- 


parently screened off from the rest of the area. 

Possibly, during this same phase of construc- 
tion, the apse of the east basilica, H, underwent 
thoroughgoing changes. A new pavement was 
laid which extends at a level of —1.05 m, that is, 
1.13 m above the original floor of the apse; since 
the floor of the nave of the east basilica remained 
at —2.20 m, five or six steps must have led up 
to the new level of the apse which extends only a 
few centimeters below the windows (—0.95 m) 
of apse H. The outer openings of apse H, near 
the corners, were closed, so it seems, by railings. 
Near the center of the apse, the wall of apse H 
was pierced and two stairs, one with four, the 
other with five steps, were made to pass down to 
the floor which in the rear area is laid at a level 
of —2.01 m (fig. 4, 6, 18). 

(7) The next building phase appears to have 
incisively altered the aspect of the entire layout 
of buildings on the site. 

(a) The Campanile was erected in the eleventh 
and twelfth centuries ** following the axis of the 
structures found south of the Honorian aisle near 
Y. In the course of the same centuries it seems 


47 A Serafini, Le Torri Campanarie di Roma, 104 ff., 
Rome, 1927. 
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that the convent was built. The cloister appears 
to have been completed only at the end of the 
twelfth century ** (fig. 1). 

(b) Simultaneously the retro sanctos behind 
apse H underwent decisive changes. Its side 
walls were further regularized : below the existing 
opus mixtum walls J, and J,, the tufa was lined 
with new brick walls M, and M,, which on the 
north side closed off the entrance to chapel H 9 
(fig. 4,18). Higher up, the walls J, ana J, were, 
the one to the north replaced, the one to the south 
patched up by the bricks and large tufa blocks 
described earlier in this report. The brick ma- 
sonry is exceedingly regular in character, showing 
all the characteristics of twelfth-century brick- 
work in Rome. 

(c) Possibly it was together with this rebuild- 
ing of walls that a number of groin vaults were 
erected within the underground area. Numerous 
fragments of such vaults, some of considerable 
size, were found lying about in the loose earth 
that covered the area underneath the Honorian 
nave and north aisle. The lateral arches of these 
vaults were seen during the excavation at the 
western end of both the north and south walls of 
the intermediary bays, where they reached as high 
as +0.59 m above the Honorian level. Above 
these arches a pavement extended at +0.92 m, 
roughly 3.00 m above the last level of the under- 
ground area. On the other hand, the fragments 
of the vaults indicate a span of not more than 4 m 
with a height of 0.60-0.70 m from impost to crown 
and a thickness at the crown of 0.35-0.40 m. 
Thus there must have been at most five vaults 
along the width and two vaults along the length 
of the area and their supports must have been no 
more than roughly 1.50 m high. What these sup- 
ports were, columns or piers, and where they 
rested, possibly on piers L 1-4, remains for the 
time an open question (fig. 4). 

Still, the existence and height of these vaults 
leave little doubt that at the time they were built 
the area behind apse H was divided into two 
levels : the lower one, covered by vaults, less than 
3 m high, was obviously a hall crypt, as they exist 
throughout Latium in the twelfth century. The 
upper one formed a retro sanctos, on the assump- 
tion that apse H remained standing to its original 
height (R. K.) ; if, on the other hand, apse H had 
already been razed, the upper level behind it 
would have formed a kind of transept in front of 
apse K (W.F.). The crypt was accessible over 


“7 .P., 2: 451. 
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Fic. 19. Apse H surmounted by piers O 1-4, retro-choir 


terminated by apse O 12, and tumulus. 


the stairs which had been pierced earlier through 
the wall of apse H. 

The brick-tufa masonry of the new side walls 
is frequently found in medieval constructions in 
Rome from at least the late eleventh through the 
early thirteenth centuries: for instance, in the 
atrium of S. Clemente and in the foundations of 
the upper church, 1099-1128. This type of ma- 
sonry is also found in the cloister of S. Lorenzo, 
1189-1191. The groin vaults with the impres- 
sions of cane mats used to cover the centering still 
clearly showing on their soffits, likewise find their 
exact parallel in the cloister. 

Numerous fragments of a painted decoration 
were found buried underneath the remnants of 
these vaults: floral motifs, in gold and red on a 
blue ground, set off by a white frame; remnants 
of lettering, white on red and red on white; small 
remnants of human figures. The floral motifs 
resemble those in the nave, above the vaults, of 
S. Croce in Gerusalemme (1143-1148). Thus 
they point to a date not too far removed from the 
mid-twelfth century. 

(8) The crypt appears to have collapsed, pos- 
sibly not very long after it had been built. This 
led to a complete rearrangement of the lay-out. 
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(a) The entire area behind apse H was filled 
in and raised 1.50 m above its former floor to a 
level of roughly —0.72 m below the Honorian 
nave and aisles to form a retro-choir behind the 
east basilica (fig. 4, 5, 19). 

The western apse K was razed at the level of 

0.72 m, and a new apse, O 12, erected on its 
remnants, with its diameter, 9.80 m, somewhat 
wider than that of the older apse K. Its wall was 
faced on the inside with rather poor brick-work. 
Also, the rear of the new apse must have been still 
encased by the hill: its wall, no more than 0.30 m 
strong, is too thin to stand free and remnants of 
live tufa rock near both ends were razed at a level 
of —0.17 to —0.21 m, at the same time apse K 
was demolished. At its north end, the apse turns 
sharply northwards. <A short chancel, only 1.60 
m long and 10 m wide, extended east on a level 
with the apse, closed off by marble plaques on the 
sides and by a brick wall, O 5, in front. Through- 
out the area of the apse, remnants of two pave- 
ments were found, obviously succeeding each other 
at —0.64 to —0.72 and —040 to —0.51 m, re- 
spectively. A priest bench, O 8, rose on the 
higher level, resting against the earlier wall of the 
apse. (The pavements, the wall of the chancel 
and the priest bench had to be destroyed in the 
course of the excavation.) On either side and in 
front of the chancel a pavement covered the entire 
retro-choir as far as apse H, at a level of —0.73 
to —O0.81 m and thus 0.15 m below that of the 
chancel. A priest bench was resting against the 
north wall of the retro-choir, and against the north 
pier of the east basilica (O 9-10). A stair, O 11, 
marked already in one of Vespignani’s drawings 
was found to descend from the new level to the 
north aisle of the east basilica. (fig. 4). 

Inside the apse and chancel traces of a large 
rectangular structure, O 6-7, came to light, pos- 
sibly a tumulus, directly behind the well-cataract. 
In fact, it would seem that only at this time was 
the shaft of the well-cataract raised from its pre- 
vious top-level of —2.56 m to the new level of 

0.72 m; the masonry of its upper part between 
these levels appears to have been built into the 
loose earth of the fill (fig. 5,10). In the tumulus 
a low shallow footing of brick rose slightly above 
the floor of the apse; it enclosed a higher core of 
rubble masonry which, rising to a level of —0.44 
m, showed imprints of a marble facing. The 
footing measured 3.80 xX 3.70 m, the core 2.60 
x 3.10 m but it seems that the original structure 
O 6 was small and only later enlarged 1.10 m 
southward by adding O 7. In the foundations 
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of this south part several eighth- or uinth-century 
slabs with interlace work and animal motifs had 
been reused. The entire structure of the tumulus 
is no doubt earlier than the second upper pave- 
ment of the new apse; its original north part 
seems contemporaneous with the first pavement. 
(The tumulus also had to be sacrificed during the 
excavation. ) 

The upper portions of apse K and the corre- 
sponding walls on either side are the ones that 
came to light in 1913 in the excavation undertaken 
by Josi and Pesarini.“® Obviously their relation 
to the earlier structures underneath precludes 
what had been formerly assumed, that is, that 
they were either erected by Pelagius *° or pre- 
Pelagian.** On the contrary, they are the last 
structures on the site to precede the Honorian 
nave. Only a suggestion can be made regarding 
their date: the measurements of the tumulus after 
its enlargement correspond exactly to those of the 
canopy with the inscription of 1148 which now 
stands in the chancel of 1254, obviously removed 
from its original site. 

(b) At the time the retro-choir was laid out, 
apse H was transformed. The stairs which had 
descended to the underground area and later to 
the crypt were discarded when the vaults of this 
later collapsed; they were found to be covered 
with fragments of the painted decoration of the 
crypt. Simultaneously the upper portions of apse 
H were thoroughly altered; only the two corners 
were preserved at full height; the wall between 
them was razed to a level of —0.88 m. On this 
level, four piers were set up, O 1-4, slightly 
trapezoid in plan, 0.85 x 0.96 x 0.88 m, their 
stumps at a distance of 1.80 m from each other; 
their rubble masonry is covered with a thick coat 
of greyish plaster which shows at the foot the im- 
print of marble slabs (figs. 4, 6, 19). 

The floor which corresponds to these piers ex- 
tends at a level of —0.72 m inside apse H and thus 
continues without interruption into the area in 
front of the new west apse O 12. Only at the 
north and south end of apse H are there two areas 
segregated at a lower level of —0.93 m, thus sug- 
gesting a step leading from there to the center. 

The four piers O 1-4 would seem to have car- 
ried five arches or else an architrave. It is doubt- 
ful whether, in rebuilding, the original half dome 
of apse H was preserved; it may have been re- 
placed by a half-conical timber roof or else the 

*? See above, note 22. 

© Pesarini, loc. cit. 

5! Krautheimer, loc. cit. 
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piers with their arches or architrave may have 
stood free without supporting any superstructure. 
In any case, the entire arrangement opened into 
the retro-choir in the same way in which an 
arcade at the east end of the chevet opens into 
the ambulatory of a French Romanesque church. 

The rebuilding activity of this period, mid- 
twelfth century or somewhat later, fundamentally 
altered the building complex: the east basilica, 
which since the late sixth century had grown more 
and more important, now is treated as the prin- 
cipal construction on the site; the building to the 
west is turned into a mere retro-choir, an appen- 
dix to the main building. 

(9) This lay-out seems to have been altered 

even before the Honorian nave was built around 
the year 1200. Already prior to this time, the 
piers O 1-4 atop the wall of apse H were razed 
at a level of —0.63 m. The triumphal arch of the 
east basilica thus came to form the boundary line 
between the nave of this basilica and the former 
retro-choir, now a long choir which from the 
triumphal arch extended to the new west apse 
O 12. A new pavement was laid out all over the 
area, with its mortar bed found at a level of —0.53 
m and its marble slabs at —0.42 m. On this level 
a long chancel was set up, 6.70 m wide and ex- 
tending east from the short chancel O 5 in front 
of O 12. Flanked by brick walls which were 
razed at a level of —0.13 m and with its entrance 
to the east, this long chancel ended just 2.20 m 
west of the triumphal arch. (It had to be demol- 
ished during the excavation.) 
(10) This entire arrangement was destroyed 
when the Honorian nave was built. At that time 
the west apse O 12 and the adjoining rear walls 
were razed at —0.17 m. The hill west of this 
apse and south of the intermediary bays where it 
extended as far as the Campanile was razed and 
the site cleared for the Honorian structure. The 
foundation walls of the two colonnades were sunk 
into the ground down to the live rock and ter- 
minating at —0.53 m. On these foundations the 
west basilica was built and the former east basilica 
became its chancel. Underneath, a crypt was ar- 
ranged around the tomb of Saint Lawrence, ter- 
minated at the west by a wall P, covered with 
stucco and with a niche in the center. The con- 
crete floor of this niche at —1.49 m corresponds 
to the pavement east of and adjoining the tomb 
of the martyr at —1.43 m (fig. 1, 3, 4). 


The excavations have obviously solved a num- 
ber of problems. To begin with, it has become 
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clear that in a characteristically Early Christian 
fashion the site around the tomb of Saint Law- 
rence was occupied by a number of structures; 
the large structure to the south, the east basilica, 
and other structures further east on the hill of 
which traces have survived; others are known 
from documents or earlier finds.*? Within the 
catacomb has been established a nucleus of appar- 
ently pre-Constantinian or possibly early Constan- 
tinian date consisting of the L-chamber and the 
connecting gallery A 4-15 and having as its cen- 
ter the tomb ¢ surmounted by the cataract. This 
nucleus had been forcibly inserted into an older 
catacomb. The growth of this nucleus can be 
traced according to what appears to be two major 
phases: first, the arrangement of an underground 
area inside the hill, a martyr’s crypt,®* with ap- 
proaches leading to it from both the outside and 
from the farther reaches of the catacomb; second, 
the construction of the east basilica, east of this 
area, designed to give room to an even larger 
number of faithful. It was further firmly estab- 
lished how this east basilica was sunk into the hill, 
communicating as it did with the underground 
area and the cataract by means of a fenestella and 
by entrances from the aisles. On the level of the 
hill the communication was established through 
the entrances at the western end of the galleries. 
Further transformations of the underground area 
were traced: the addition of a large apse at its 
western end, the substitution of a timber roof, 
total or in part for the tufa ceiling; finally in the 
twelfth century its absorption into the east basilica 
as a kind of retro-choir surmounting a vaulted 
crypt. Then, in the early thirteenth century fol- 
lows the complete transformation of the structures 
and their reversal through the laying out of the 
Honorian nave and the transformation of the east 
basilica into a raised chancel. 

At the same time a number of questions must 
remain open. Nothing definite can be established 
regarding either the basilica erected by Constan- 
tine super arenario cryptae or the basilica maior, 
mentioned first in the fifth century, but possibly 
older. Both may well be identical and can pos- 
sibly be identified with the large structure south 
of the Honorian nave on the Verano cemetery. 
That this structure was possibly unroofed would 
not necessarily militate against such a hypothesis ; 


52M. Armellini, / cimiteri cristiani, 305, 309, Rome, 
1893. 
53 P. 


1935. 


Styger, Roemische Maertyrergruefte, Berlin, 
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the term basilica is occasionally used also for open 
air enclosures."* Still, it is just as possible that 
the Constantinian basilica was located elsewhere, 
for instance atop the hill which in its interior con- 
tained the L-chamber and the present tomb of 
Saint Lawrence. The possibility should not be 
excluded that the walls D 1-6 served as founda- 
tion walls for such a Constantinian structure. 

The identification of the basilica maior either 
with the large structure to the south or else with 
a building on the hill which later disappeared 
would explain the statement of the seventh- 
century pilgrim guides which speak of two large 
basilicas on the site. Still such an assumption 
demands an explanation for the insistence with 
which the Liber Pontificalis in the eighth cen- 
tury °° maintains that the basilica maior was at- 
tached to the structure of Pelagius. The traces 
of structures found between the underground area 
and the large construction to the south might pos- 
sibly explain this statement. As a mere hypothe- 
sis it might also be suggested that the term maior 

54 FE. Dygeve, loc. cit. 

55 7..P. 1: 500, 505, 508. 
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might have migrated in the course of time and that 
in the late eighth century it was used to designate 
not the large building, but, because of the dis- 
appearance of this latter, the underground chapel 
which likewise was maior, meaning older than 
the Pelagian building. 

Finally it is impossible to solve at this time the 
problem of the tomb of Saint Lawrence. It re- 
mains unknown from where the Constantinian 
gradus ascensionis and descensionis led to his 
tombchamber, or what specific arrangements the 
emperor made in the catacomb and whether these 
arrangements included any tombchamber aside 
from that of the principal Saint. Again, the ques- 
tion can not be answered whether Saint Lawrence 
from the outset rested on the site of his present 
tomb or whether, as the Epitome seems to suggest, 
he was transferred, presumably under Pelagius I], 
from the basilica maior. Nor can any valid state- 
ment be yet made about what Saint was venerated 
in tomb ¢ which, surmounted by its cataract, re- 
mained so conspicuous a focus of veneration far 
after the sixth and indeed throughout the twelfth 
century. 


TEs 











STUDIES ON DIABETES AND CIRRHOSIS 


CHARLES H. BEST 


Professor of Physiology, University of Toronto 


(Read April 19, 1951) 


OnE of the legendary figures in the history of 
diabetes is that of Professor Oscar Minkowski 
who, in 1889, with von Mering, proved that re- 
moval of the pancreas in dogs produced severe 
and rapidly fatal breakdown of the carbohydrate, 
fat, and protein stores of the body. This was 
diabetes, a syndrome which had been recognized in 
the human subject since the beginnings of medical 
history. A few weeks ago in Buenos Aires, Prof- 
essor B. A. Houssay and I had a long talk with 
the widow of Oscar Minkowski and she described 
to us exactly how her husband’s great contribu- 
tions had been made. Frau Minkowski presented 
me with two very old and valuable books on dia- 
betes from her husband’s library. One was by 
John Conrad von Brunner, who was the first to 
attempt to remove the pancreas by operation. 
The other was by Rollo (1801), the first clinician 
to use strict dietary measures in the treatment of 
diabetes in man. These volumes will be placed 
in our University’s Insulin Museum. 

Minkowski’s and von Mering’s work made avail- 
able an experimental procedure for the uniform 
production of severe diabetes. It could not be 
established, however, that the pancreas exerted its 
effects in the prevention of diabetes through an 
internal secretion rather than by the destruction 
of poisonous products. It seemed obvious that an 
internal secretion, if available in sufficient quantity 
and purity, would be readily recognized because 
it would keep completely depancreatized dogs 
alive indefinitely, and would enable diabetic chil- 
dren, who until 1922 had died within a year or 
two of the onset of their disease, to survive. The 
anti-diabetic hormone, insulin, was shown almost 
thirty years ago to possess these properties. 

Insulin is made in the beta cells of the islands 
of Langerhans, from the building stones of protein 
—the amino acids. We can now accurately esti- 
mate the insulin content of pancreas, and we can 
study—as my colleague R. E. Haist and his asso- 
ciates are doing—the factors which affect the vol- 
ume or weight of the islet cells in the pancreas of 
small animals. These workers have estimated the 
increase in weight of -islet cells as the animal and 





the pancreas grow. They have shown that sugar 
given into the blood vessels stimulates the growth 
of the islet cells much more than that of the animal 
as a whole. The injection of insulin may decrease 
the rate at which the islet cells increase in volume, 
although the food intake of the control and insulin- 
treated groups may be approximately the same. 
The injections of extracts of the anterior pituitary 
gland may stimulate the growth of islet cells, and 
this effect is apparent even when the values are 
expressed on the basis of body weight, i.e., the 
islets are stimulated more than the body as a whole. 
The administration of thyroid material increases 
food consumption and the volume of the islet cells 
but produces a decrease in body weight. There 
are a great many other facts to be learned about 
the weight of the islet cells, and the hope is, of 
course, that the new knowledge of these structures 
will enable us better to protect them against dam- 
age and to stimulate their growth and development 
after they have been injured. Some of Dr. Haist’s 
findings are illustrated in figure 1. 

Dr. Gerald Wrenshall and his colleagues have 
recently made by far the most comprehensive 
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study as yet completed of the variations in the 
amount of insulin which can be extracted from the 
human pancreas at autopsy. Diabetic and non- 
diabetic subjects have been compared under con- 
ditions as nearly similar as possible, i.e., age, sex, 
length of illness, etc. The young diabetics (termed 
growth-onset diabetics) have very little insulin 
left in their pancreases, but the older ones (ma- 
turity-onset diabetics) may have quite a lot. The 
duration of the diabetes in cases over twenty years 
of age at the time of diagnosis seems to have very 
little influence on the amount of insulin which can 
be extracted. This means, of course, that there 
are some cells remaining even after many years of 
diabetes which still have the capacity to produce 
insulin, i.e., these are functioning islet cells. We 
must remember, of course, that these patients were 
treated with insulin, but in the young diabetics 
this did not prevent practically complete loss of 
insul'n from their islet cells. Some of Dr. Wren- 
shall’s findings are illustrated in figure 2. 

Dr. W. S. Hartroft has provided us with new 
morphological evidence that in some of these cases 
of long-standing diabetes there may be interference 
with the passage of insulin from the islet cells into 
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the blood stream. The cell membranes around the 
capillaries in the islets may be convoluted and 
perhaps thickened. This type of evidence is only 
suggestive and does not provide a final answer. 

Dr. James Campbell has been using the highly 
purified crystalline growth hormone which he has 
made from the anterior pituitary gland to produce 
permanent diabetes in the dog. Previous workers 
using less highly purified extracts have, of course, 
paved the way for this work and other groups 
have induced permanent diabetes in species other 
than the dog with the crystalline material. In- 
vestigators, therefore, have available a highly puri- 
fied protein which will produce diabetes. Camp- 
bell and other workers in my Department are 
using this new tool to study the mechanism of the 
production of diabetes in dogs. 

The more important physiological effects of the 
dietary factor, choline, which we first recognized 
nearly twenty years ago, are as follows: (a) De- 
ficiency of choline in the diet produces an intensely 
fatty liver and loss of liver function. Restoration 
of choline to the diet cures these conditions. (b) 
Choline prevents and cures cirrhosis of the liver 
in animals. (c) Choline prevents the development 
of severe kidney damage in young rats and a spe- 
cial type of injury to bones and joints in poultry. 
(d) A short period of choline-deficiency in young 
rats may lead to the production of high blood 
pressure at maturity. (e) The discovery of the 
dietary role of choline led to the recognition of the 
choline-like action of the protein, casein, and of 
the amino acid, methionine. (f) The recognition 
of the signs of choline deficiency played a part in 
enabling investigators to establish the important 
phenomenon of transmethylation. These and 
other important but less dramatic findings have 
been secured in the many laboratories which have 
contributed to the rapid development of this field. 
We have found that when diets deficient in choline 
are fed to experimental animals, fat accumulates 
very rapidly in the liver, and this is followed some 
months later by the appearance of cirrhosis as 
Gyorgy and Goldblatt and many others have 
shown. During the last year my colleagues Hart- 
roft, Sellers, and Ridout have been investigating 
the fate of the excess liver fat when no choline is 
given and when choline is restored to the diet. 
When no choline is supplied the large fatty cysts 
which are formed by the coalescence of the fat- 
distended liver cells may rupture into the bile 
channels or into the blood vessels of the liver. 
The fat contained in these cysts may thus be dis- 
charged harmlessly into the intestine, or into the 
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circulating blood stream where it may lodge, with 
serious results, in one of the vital organs. When 
choline is supplied the fat in the large cysts may 
return to the normal liver cells in which it is 
presumably metabolized by the 
mechanisms. 

From the physiological point of view the cen- 
tral problem in the development of the choline 
field is the mechanism by which this simple chem- 
ical substance causes fat to disappear from the 
normal or fat-distended liver cells. How does it 
attract fat from the large cysts back to the normal 
liver cells? Does choline promote fat oxidation 
in the liver, transport of fat from the liver, or both 
these processes? Many of us are attempting to 
reveal these secrets but the intimate action of cho- 


line, like that of insulin, is a difficult problem to 
solve. 


physiological 


In conclusion, I will turn for a minute from 
physiological to what are, in part, practical and, 
in part, philosophical considerations. The dis- 
covery of insulin and the recognition of the dietary 
role of choline has made possible the provision of 
these factors for a part of the world’s population 
which previously lacked them. In many countries 
these substances, and undoubtedly others even 
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more vitally needed for the treatment and preven- 
tion of disease, are not available. The situation 
with regard to insulin is particularly clear. In 
many parts of the world diabetic children still die 
from lack of this hormone. I fully realize the 
magnitude of this general problem and will con- 
tent myself at this time with the obvious statement 
that those of us who search for new biological 
facts and for new and better therapeutic weapons 
should appreciate that one of the central problems 
of the world is the more equitable distribution and 
use of the medical and nutritional advances which 
have already been firmly established. The obser- 
vations which I have recently made in parts of 
Africa and South America have brought this fact 
very forcibly to my attention. 
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THE PRIMITIVE WORLD VIEW 


ROBERT REDFIELD 
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sy “world view” is here meant that outlook 
upon the universe that is characteristic of a people. 


The phrase names one of a group of concepts 


which allow us to describe a way of life and to 
compare ways of life with one another. Of this 
group of concepts, the anthropologist’s culture is 
the most familiar, comprehensive and flexible. 
Using it, we may describe a people’s way of life in 
terms of all the customs and institutions which dis- 
tinguish it. Or, as did Ruth Benedict,’ we may 
seek the most fundamental and persistent values of 
a people and describe them in terms of these 
values, their idea of the good life. The word 
“ethos” has been used for this more special con- 
ception. Still others, as Professor F. S. C. 
Northrop,’ and also certain students of the rela- 
tions between language and culture, seek to char- 
acterize the modes of thought that distinguish one 
people from another. And yet a different way of 
conceiving a people’s way of life appears in studies 
of what is called “national character’: in these a 
people is seen as if it were the personality of a 
single individual. The national character of the 
French or the Chinese is the kind of person that 
is typically found among the French or the Chinese. 

“World view” differs from culture, ethos, mode 
of thought, and national character. It is the pic- 
ture the members of a society have of the proper- 
ties and characters upon their stage of action. 
While “national character” refers to the way 
these people look to the outsider looking in on 
them, “world view” refers to the way the world 
looks to that people looking out. Of all that is 
connoted by “culture,” “world view” attends es- 
pecially to the way a man, in a particular society, 
sees himself in relation to all else. It is the prop- 
erties of existence as distinguished from and re- 
lated to the self. It is, in short, a man’s idea of 
the universe. It is that organization of ideas 
which answers to a man the questions: Where am 


1 Benedict, Ruth, Patterns of culture, Boston and N. Y., 
Houghton Mifflin, 1934. 
2 Northrop, F. S. C., 
N. Y., Macmillan, 1946. 


The meeting of East and West, 


I? Among what do I move? 
lations to these things ? 

To use the concept is to assume certain human 
universals. It is at least to imply that in every 
society all men are conscious of self. Self is the 
axis of world view.** Every man distinguishes 
himself from all else. Beyond this first truth may 
be made other assertions as to thé elements uni- 
versal in all world views. As we go forward in 
making them they cease. to be unquestionable as- 
sumptions and become hypotheses, propositions to 
be tested by looking for world views of which these 
things may not be truly said. 

[ will make some of these assertions. Every 
world view distinguishes not only the self from 
the not-self, but distinguishes parts of the self 
from each other: What G. H. Mead* meant by 
“the I and the Me” is a universal phenomenon ; 
every man looks at a part of himself that is able 
to address another part. Outside of self, every 
man separates other human beings one from 
another, accords the property of self to them too, 
and looks upon other human beings as signifi- 
cantly different from all else that is not human. 
Though the degree and kind of partial identifica- 
tion of human beings with animals or other ele- 
ments of what we in our society call “Nature” 
differs from world view to world view, we can 
assert, I think, that some distinction of the human 
from that which is not human is made in all of 
them. Every world view implies some conception 
of human nature.’ Further, in every world view 
human beings, at least, are seen as grouped in 
classes or categories, and some of the properties 
of these categories are universal: the distinction 
between men and women, old and young, those 
who are near me and have a stronger claim on my 


What are my re- 


2a See, for a possible qualification of this assertion: 
Dorothy Lee, Notes on the conception of the self among 
the Wintu Indians, Jour. Abnormal and Social Psychol. 
45 (3), 1950. 

® Mead, George H., Mind, self and society, Chicago, 
Univ. of Chicago Press, 1934. 

4 See for example Gladys Reichard, Human nature as 
conceived by the Navaho Indians, Rev. of Religion 7 (4): 
353-360, 1943. 
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sympathies as distinguished from those who are 
farther from me and have less claim. While, of 
course, the particular arrangement of categories, 
as to kindred, neighbors, nationals, or racial or 
religious groups, differs very greatly, the exist- 
ence of some such categories and some of the 
qualities of attitude and sentiment which place 
every self in relation to whatever categories exist 
in his society are among the elements which every 
world view has in common with every other. 

Turning from that part of the universal world 
view which attends primarily to the human to that 
part which is distinguished, if not completely, at 
least partly, from the human, we find ourselves 
looking at that which in the language appropriate 
to the world views we know best is often identified 
by the two words “God” and “nature.” The sepa- 
ration of God from nature and of these two to- 
gether from man is, I venture to assert, made in 
some degree and in some sense in every world 
view ; on the other hand, the kinds and degrees of 
separations made of these things from one another 
differ very widely among the societies known to 
history and ethnology ; and I suppose that it is in 
understanding and defining the ways in which 
these distinctions are made that we shall come 
to some ordered comprehension of the range of 
variety of world views and of the types of world 
view. I think that in every society people look 
out at some things which are just things, being 
neither wholly human nor wholly of the qualities 
we call divine or spiritual: they are nature not 
much identified with the qualities that characterize 
human beings nor with those which characterize 
God. In working with the ordinary domestic 
tools, for example, I should suppose that every 
people recognizes a part of their world view in 
which things are seen as not the same as either 
people or divinities, “spirits.” On the other hand, 
the kind of separation of man, God, and nature 
which characterizes much of the world view of 
Western man in historic times is, I think, by no 
means universal. And there is, I shall suggest 
later, something to be said on this point as to the 
world views of the primitive peoples. 

If we look now still more restrictedly toward 
that part of the Not-Self which is Not-Man, and 
of the Not-Man toward that which is, as we say, 
nature—something with apparent physical quali- 
ties—I see some universals hardly to be contra- 
verted, but I see more matters for investigation. 
The distinctions between earth and sky, between 
water and other things, between day and night; 
the recognition of the horizon—these, I suppose, 
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are present in every world view. So, too, I sup- 
pose that every world view includes some spatial 
and temporal dimensions, some conceptions of 
place and of past and future. Man is necessarily 
oriented to a universe of extension and duration. 
Furthermore, the movements of the heavenly 
bodies set for everyone measures and metronomes 
of life that vary only within certain limits. But 
from such easy generalizations as these one moves 
into unanswered questions. To what extent do 
all the peoples of the world group the fixed stars 
in the same groupings? Holmberg * tells us that 
the Bolivian Siriono, inhabitants of a tropical 
forest, make no groupings of stars into constella- 
tions whatsoever. In such a more special question 
as this, we have probably arrived at something as 
to which it will prove possible to discover, by com- 
parison of world views, generalizations true of 
almost all, or many, or some peoples, but not of 
all peoples everywhere. The recognition of the 
lunation may be, as I can believe, a universal ele- 
ment of world view, while the recognition of a 
series of lunations fitted within the approximate 
solar year is, I am sure, not universal, but only 
very common. 

Before closing these introductory remarks on 
the universal elements of world view, I should 
admit the effect of certain universal experiences 
in setting the world stage of Everyman. Birth 
and death are events for everyone; every people 
looks out upon a universe in which these events 
are important elements, and certain aspects of at- 
titude, as that death is unavoidable and on the 
whole undesirable, must be parts of the way every 
people look upon their universe. Sexual inter- 
course, menstruation, menopause, and senescence 
are experiences only somewhat less commanding 
of universal attention, and toward these human 
experiences too the attitudes of men, while differ- 
ing widely, as M. Mead and many others have 
abundantly shown, include some elements which 
are universal, or at least overwhelmingly usual: 
the taboo, slight or severe, attending menstruation 
is one of these; the view that birth is an occasion 
of hazard is another. 

This sketch of the universal world view could 
hardly be more brief. It indicates a common basis 
for all humanity in the common elements of the 
stage on which each society, each culture, performs 
life’s drama. I have suggested that these common 
elements include among other things recognition 


5 Holmberg, Allen, Nomads of the long bow, Smith- 


sonian Institution, Institute of Social Anthropology, 10, 
1936. 
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of the self and others; groupings of people, some 
intimate and similar to oneself, others far and dif- 
ferent; some usual ways of attending the inevit- 
able experiences of the human career ; a confronta- 
tion of the Not-Man seen in some ordered 
relationships of component entities, this Not-Man 
including both some observed features, such as 
earth, sky, day, and night, and also invisible beings, 
wills, and powers. 

As with other phenomena which science seeks to 
understand, so in understanding world view we 
seek the universal to understand the particular, 
and we compare the particulars to understand the 
universal, The sketch of what is universal in 
world view that I have just given may lead us to 
some of the categories by which we shall under- 
stand particular world views, and come to classify 
them and then perhaps to understand the circum- 
stances that give rise to world view of one type 
rather than another. From even this brief sketch 
I derive suggestions as to some of these categories. 
Following a suggestion made to me by Professor 
Daniel Boorstin, I attend to the fact of confronta- 
tion as a general idea useful in understanding 
world views. If, as I said, every world view 
begins with the distinction of the self from all else, 
every world view is a confrontation of that which 
is not the self and is outside of one’s self. Then it 
might be possible to consider every world view 
with regard to two questions : What is confronted ? 
What is the attitude man takes as to his relation 
to that which is confronted ? 

To the first question, what is confronted, I have 
already suggested the answer that the self con- 
fronts both man and that which is not man, and 
that the Not-Man, in our own Western world 
view (and in the world views of many other peo- 
ples), includes nature and God in varying kinds 
of separation of identification. It is probably true 
that a world view in which there is no element of 
God is a peculiarity of certain world views of 
secular minds of modern times. The Existential- 
ism of Sartre is such an entirely godless world 
view. But it may at once be remarked that in the 
philosophies of individual literate and reflective 
minds world views are encountered which much 
increase the variety of known world views; I am 
in this paper attending to those world views which 
characterize whole peoples and have been, on the 
whole, developed without the specialized philos- 
opher. For world view as developed through the 
systematic reflections of the specialized thinker, 
the word “cosmology” is conveniently at hand. 
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I think we shall find that the world views of 
primitive and ancient peoples differ a great deal 
as to the emphasized kind of thing which is con- 
fronted. In her account of the Arapesh of New 
Guinea,® Margaret Mead has described a people 
who confront, essentially, their own human nature. 
This people recognizes nature in land, water, and 
woods, as do all other peoples, and their universe 
includes certain gods or spirits associated with 
certain parts of this nature. But these beings are 
on the fringes of their interest and attention. In 
the case of these Melanesians “their whole atten- 
tion has centered upon an internalized struggle 
between man and his human nature,” * the strug- 
gle between aggressive and dangerous sexuality 
on the one hand and parental and beneficent sexu- 
ality on the other. This world view centers on 


‘ man; the rest of the universe is a hazy hinterland ; 


there are almost no origin myths, and the outlines 
of the universe are not defined. A theory of human 
nature and the application of this theory in con- 
ducting life are the main parts of this world view. 
If we were to represent the Arapesh version of 
the Man-Nature-God relationships as a triangle, 
we would draw a triangle in which the human base 
was by far the longest line of the three. Should 
we compare the Arapesh world view with that of 
the Zuni, we should see, in the case of these In- 
dians, I think, a more nearly equilateral triangle ; 
the Zuni confront man, nature, and God about 
equally, regard the relations of the three as inti- 
mate, and see the maintenance of these relation- 
ships as the duty of man. The ancient Hebrews, 
especially after the development of their ideas as 
to an absolute God, had a world view in which the 
confrontation of deity was paramount; man’s na- 
ture and natyre’s nature were subordinated enti- 
ties; the triangle to represent this world view 
would be still differently drawn. And still differ- 
ent from the three world views I have just men- 
tioned is that of the ancient Mesopotamians as 
described by Thorkild Jacobsen.* These people 
conceived of the universe as “an order of wills,” 
as a great state. All things—salt, fire, sky, earth, 
man, and also such notions as justice, righteous- 
ness, and the form of the circle 
acter, and power. 


had will, char- 
All things were arranged in a 


6 Mead, Margaret, The mountain Arapesh, II. Super- 
naturalism, Anthrop. Papers, Amer. Mus. Nat. Hist. 37 
(3): 319-451, 1940. 

7 [bid., 357. 

8 Jacobsen, Thorkild, Mesopotamia, The intellectual 
adventure of ancient man by H. and H. A. Frankfort 
et al., 125-222, Chicago, Univ. of Chicago Press, 1946. 
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vast hierarchy of power. In this world view man 
confronts man, nature, and God, as in the world 
view of the Zuni. Zuni world view and Mesopo- 
tamian world view are more alike than is either 
like the world view of the Arapesh. But the 
Mesopotamian conception of the universe is far 
more systematic and elaborately detailed than is 
that of the Zuni. And the nature of the relation- 
ship of man to that which is confronted differs 
very markedly in the two cases. 

This last assertion brings us to the second ques- 
tion that I have suggested may be asked of all 
world views: What is the attitude man takes to- 
ward that which is confronted? There are many 
ways, no doubt, in which this question could be 
understood. We may understand it to ask us to 
the relative emphasis on the cognitive and the af- 
fective in man’s attitude toward the Not-Man. 
The passion of the Hebrews, the more intellectual 
attitude of the Greek, illustrate this difference, as 
does the emotional way in which Margaret Mead’s 
Arapesh relate themselves to their world in con- 
trast to the more cognitive conception of it which 
I should say, from my study of the Maya of Yuca- 
tan, characterizes the way of that people in re- 
lating themselves to that which is outside them- 
selves. Second, the question might cause us to 
attend to the degree to which and the way in which 
the universe is conceived as structured, as having 
a defined order. The Yucatan Maya, like their 
ancient forbears, conceive of a universe neatly and 
firmly structured in a system of layered quadri- 
laterals: field, sky, and village, are four cornered 
and oriented to the compass. The Polynesians, 
on the other hand, order their universe in terms 
chiefly of its past history : genesis and development 
are the axes of their system of cosmic ideas; they 
tell the genealogical story of creation from chaos 
down to the man who tells the story. And the 
Arapesh, to mention once more that helpfully 
contrasting people, order their universe very 
loosely; their universe is not much structured, 
either in terms of time or in terms of space. 

Of the ways in which we may ask the question, 
what is the relation which man sees between him- 
self and that which he confronts, I choose, as one 
that will probably yield illumination of world 
views, that meaning which makes the question 
ask what that relation calls on man to do. The 
question may then be re-stated: in the relation 
seen between man and what man confronts, what 
is the duty or purpose of man toward that which 
he confronts? World view can be seen as a 
characteristic attitude of purpose or obligation 
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toward that which is confronted, whether that be 
human nature, or God-Nature. I think it will be 
found to be true that there is no people in history 
or ethnology that has not such an attitude of pur- 
pose or obligation. Indifference toward the uni- 
verse is probably incompatible with a persisting 
human way of life. I think, further, that it will 
be found that this attitude exists whether the Not- 
Man is conceived as two things, Nature and God, 
or whether the one of these two prevails over the 
other, or is involved with the other. 

The content of this attitude is, however, one of 
those things as to which world views differ im- 
portantly from one another. Just what it is that 
man feels he is called upon to do in relation to the 
universe is something that we cannot surely pre- 
dict of a people before we have come to know that 
people. The range of possibilities is probably 
sugested by the verbs accept, maintain, become one 
with, yield to, obey, appropriate, transform. Man 
does or feels he may or should do some of these 
things with regard to the world around him. It 
may be possible to relate world views of primitive, 
historic, and contemporary peoples to one another 
by comparing the verbs called for in describing 
the predominating conception held in those world 
views as to man’s relationship with his own na- 
ture and with the Not-Man. 

A small beginning in the development of cate- 
gories useful here may be made simply by com- 
paring some particular world views that have been 
described by those who have studied them. If | 
read Mead on the Arapesh, I find that Arapesh 
man is called upon to keep the opposing kinds of 
sexuality in situations appropriate to each. If I 
read Bunzel on the Zuni,’ I learn that while here 
man, God, and nature are closely associated, the 
attitude is again one of obligation to maintain: 
the duty of man consists chiefly in the perform- 
ance of rituals of the tribe that maintain a per- 
petual and harmonious relationship between man, 
nature, and the gods. The cosmos is seen as a 
perpetually self-repeating system embracing both 
the physical universe and the supernaturals ; man 
himself is a part of this system and his part in the 
maintenance of the unending cycle that ensures 
well-being is discharged in private good conduct 
and in public ritual. In this world view one does 
not alter the universe, and one does not so much 
obey an authority as enact one’s share of the whole 
sacred drama of life. If I read Jacobsen on the 







































































































































































































































































® Bunzel, Ruth, Jntroduction to Zuni ceremonialism, 
47th Annual Report, Bureau of American Ethnology, 
Washington, 1929-30, 
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ancient Mesopotamians,’® I find that it is just 
obedience which is stressed: the duty of man is to 
obey the authority of the gods as in everyday 
mundane affairs man obeys the ruler. Existence 
is not, as with the Zuni, an endless round of re- 
peating natural and divine events of which man is 
a part, an aspect of God-Nature. Among the 
Mesopotamians, where earthly power was great 
and society complex, life was, as Jacobsen puts it, 
“a pretty arbitrary affair.”'* Man’s relation to 
the Not-Man was to follow its orders, and the 
gods were thought of as meeting from time to 
time to make new orders. If I read Professor 
Boorstin on the world view of Thomas Jefferson’s 
circle,** I find that man’s part in the drama of 
existence was to build, develop, and change. Na- 
ture manifested the divine plan; its evident exist- 
ence made plain the provision for man on this 
American continent; man had the joyous task of 
acting upon nature to shape it, to make it produce 
still more, reveal the wealth and possibilities God 
had stored in it. These three attitudes toward the 
Not-Man, exhibited in the cases of the Arapesh 
and the Zuni, the ancient Mesopotamians, and the 
early Americans, are distinguishable: to maintain 
it, to obey it, or to act upon it. I suppose that all 
of these three attitudes might be recognized in any 
careful examination of any one of the three world 
views; yet the predominance of one over the 
others, and of a different one, in the three cases, 
seems to me clear from the accounts given. And 
so the little comparison suggests one way of reach- 
ing some orderly understanding of the great 
variety of world views. 

I now give a last turn to my remarks in the 
direction of the world views of peoples who never 
became civilized. I ask: What is the nature of 
the primitive world view? In this context “primi- 
tive” may be understood to refer to the peoples 
who lived before the rise of the civilizations, and 
also to those peoples who never received the in- 
fluences of any civilization and lived, until recent 
times, that kind of life which is studied by the 
ethnologist. So far as anything can be said as to 
the world views of the numberless societies that 
existed during the many tens of thousands of years 
before civilization appeared, it is said as an infer- 
ence from what can be learned about the world 


views of the surviving primitive peoples. (There 


10 Op. cit. 
11 [bid., 207. 


12 Boorstin, Daniel, The lost world of Thomas Jeffer- 
son, N. Y., H. Holt, 1948. 
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is one other possibility of supplementary evidence : 
the changes in the world views of ancient peoples, 
Egyptians, Mesopotamians, Chinese, so far as 
history tells us; to some extent it may be possible 
to read the record backward so as to draw conclu- 
sions as to the more nearly primary world view.) 
But in this brief paper I attempt only to say some 
things that, on the basis of some acquaintance with 
a few of the surviving primitive peoples, may turn 
out to be generally true of all or of most of them, 
and so also probably true of the peoples who lived 
before Thebes and Ur arose. 

Here I have three assertions to offer as to the 
primitive or primary world view of mankind. In 
order to make two of them I need parts of the 
conceptions and categories which I have already 
offered as to the universal world view or as to 
some probably significant kinds of world view. In 
making the third assertion I introduce a conception 
not yet mentioned; but the complication that will 
result is not great. Here are the three assertions: 
One: in the primitive world view, that which is 
confronted and that which does the confronting 
are not sharply separated ; they tend to be unitary. 
Two: in the primitive world view the predominat- 
ing attitude toward the Not-Man is one of partici- 
pant maintenance. Three: in the primitive world- 
view the universe is morally significant. I will 
expand briefly each of these assertions and so end. 

The unitary quality of that which is confronted 
has been recognized by many students of the life 
or the mentality of primitive peoples. E. B. 
Tylor '* saw that in most primitive societies what 
civilized man distinguishes as “Nature” is by 
primitive man conceived as the dwelling place of 
spirits, as something possessed of will, intention, 
personal nature. This view, too simple for the 
facts, was modified by Marett,’* who for Tylor’s 
“animism” substituted “animatism”—a term cre- 
ated to point out that it is not so much that sepa- 
rate spirits are thought to live within a tree or hill 
as that a more generalized power and purpose are 
attributed to that which, to modern man, is more 
nearly will-less and purposeless. Later discus- 
sions of this same subject have put the point by 
saying that to primitive man the distinction be- 
tween persons and things is not sharply made: all 
objects, not only man, are regarded somewhat as 
if they were persons. And in a recent work H. 


13 Tylor, Edward B., Animism, Primitive culture, 10, 
N. Y., Brentano’s, 7th ed., 1924. 

14 Marett, R. R., The threshold of religion, London, 
Methuen, 1909, 
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and H. A. Frankfort choose still a somewhat dif- 
ferent formula: “for modern scientific man the 
phenomenal world is primarily an ‘It’; for ancient 
—and also for the primitive—man is a ‘Thou.’” 

The point may be made in the terms used in this 
present paper. For mankind there was, and is, 
a primary indistinction of personal, natural, and 
sacred qualities. The cosmos on which man ori- 
ginally looked out, and to which the surviving 
primitive peoples look out, is one partaking at once 
of the qualities of man, nature, and God. The 
triangle of man, nature, God is originally no tri- 
angle at all; the distinctness of its sides and the 
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, @& sharpness of the angles are a later development, a 
e | product of civilization. We know from the his- 
y tory of the Western world something of how that 
* triangle came into clear being. The Hebrews 
n made God transcendent beyond all else, the seat 
n of all value, and so took God out of nature. The 
11 Greeks, conceiving a universe in which order was 
ys immanent without reference to God, began the 
$s thinking that put nature outside of man and inde- 
1g pendent of God. The reconciliation of the Hebrew 
y. and the Greek heritages has resulted in the modern 
t- world in many kinds of triangles, but to the uni- 
;- | tary view, in which the universe is no triangle, but 
d- @ a sort of circle from some undefined segment of 
ill which man looks out while yet he remains of it a 
d. part, modern men, save a few mystics, do not 
ed return. 
‘fe It follows from this that the verb “confront” 
B. does no justice to the primitive world view. 
nat “Primitive man is im nature already, and we can- 
by ™ not speak properly of man and nature.” ** Being 
of @ in nature, man cannot ic ‘'y confront it. Rather, 
on. he does his part within it. And with this we 
the ™ reach my second assertion: the predominant atti- 
yr’s tude of the primitive or primary world view is one 
re- of participant maintenance. I stress the adjec- 
pa- tive: the view is only predominant ; primitive peo- 
hill ple, like other people, also work upon nature, 
are shaping it to their ends; and there are occasions 
ore when a primitive person feels he should obey an 
“us- order which is not fully predestined by the order 
by of things but that issues from a source of author- 
be- ity that makes new orders. But to a very large 
- all extent, and in a degree that helps us to character- 
t as ize the way of primitive peoples on the whole, the 
15 Frankfort, H., and H. A., The intellectual adventure 
10. of ancient man, 4, Chicago, Univ. of Chicago Press, 1946. 
16Lee, Dorothy D., Religious perspectives of college 
ndon, teaching, 7, New Haven, The Edward Hazen Foundation 
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primitive person “works with the elements, not 
against them.” ** There is a sort of mutuality 
about what primitive people feel as to their rela- 
tions with the universe, as I know such people or 
have read about them: man does his part, and the 
universe, the God-Nature, does its part. 

« The third assertion, that the universe is for 
primitive man morally significant, is hardly more 
than a corollary of the first two. In the primitive 
view man and nature and God are not sharply 
distinguished but constitute a single system of en- 
tities not entirely separable from one another. 
Also, these entities act, personally, with regard 
to each other. It almost follows that the relations 
among the entities—man, nature, and God how- 
ever distinguished or merged—are not only per- 
sonal but also, as personal relations always tend 
to be, moral. There is one moral order including 
everything. The Universe is not indifferent. It 
cares. The activities in which man has a part are 
not merely the applications of useful techniques, 
not merely blind obedience to orders given; they 
are scenes and acts in drama, the hopeful tragedy 
of existence. Whether it is the spirit-inhabited 
water hole and the still more important powerful 
sexuality of his own being, as in the case of the 
Arapesh, or the rain-gods and the inaize plants of 
the Zuni, or the divine authorities of the ancient 
Mesopotamian invisible state, these entities and 
dispositions are part of a man-including moral 
system. Even where, as among the very ancient 
Greeks, the gods do that which man should not do, 
the conduct of these gods is thought about in the 
moral terms which prevail on earth. To primitive 
man the universe is spun of duty and ethical judg- 
ment. 

You will perhaps remark that the elements of 
the primitive world view that I have ventured to 
identify—the unitary nature of the cosmos; the 
prevailing attitude of participant maintenance; 
and the moral aspect of the Not-Man—did not die 
out with primitive man and characterize also civi- 
lized people, ancient and modern. And this is 
true, in that these aspects of world view were to 
be found in the ancient civilizations, and are to be 
found in the world views of many people today. 
The moral significance of the universe, in particu- 
lar, is slow to disappear; it may prove to be true 
that only in some modern world views, or parts of 
them, is it fully lost. But, I submit, the primitive 
world view is a broken thing. It persists in 


17 [bid., 13. 
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parts;'* it strives to defend itself; among some 
modern men it is altogether gone. The ancient 
civilizations began its criticism and destruction. 
Man was separated out from his cosmos. He 
came increasingly to think of what was out there 
as something to be reduced to his practical pur- 


poses. In modern times this attitude of practical 


18 Tax, Sol, World view and social relations in Guate- 
mala, Amer. Anthrop. 43 (1) : 27-42, 1941. Dr. Tax has 
described a world view in which, incident to a commercial 


life, relationships among men are individualized and secu- 
larized while nature is seen as personal and moral. 
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action has risen to dominance. Was it Descartes 
who first clearly stated it? And the universe be- 
comes empty of person and personal caring. Man 
looks out from a humanity that is his alone, on a 
universe that is without moral implications. The 
struggle to find purpose and value is transferred 
to the theatre of relations among men with each 
other only, or to that inner theatre of the private 
soul. The primary world view was fashioned 
thousands of years ago in thousands of small com- 
munities. Civilization, among many other things, 
is the story of its destruction and its remaking. 
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RUMFORD LAMPS! 
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ARGAND LAMPS 


THE greatest single invention in the history of 
oil lighting was made by a Swiss distiller by the 
name of Ami Argand in 1782. He originated a 
lamp in which the air was drawn up to the flame 
through a hollow cylindrical wick. Argand, feel- 
ing that he would make a greater financial success 
of his invention in England than on the Continent, 
left Geneva for England to take out a patent in 
London, which was granted there (1)* on March 
15, 1784. On his way to England he had shown 
his lamp in Paris to a lamp maker named L’Ange 
who added a cylindrical glass chimney and pre- 
sented it as his own invention to the French Acad- 
emy of Science several days before Argand’s pat- 
ent was granted in London. In England the 
lamp was always known as the Argand lamp, but 
in France it was known as the Quinquet lamp for 
the following reason (2). L’Ange wished to in- 
sert a description of the lamp in the Journal de 
Paris which was the standard medium for adver- 
tising useful inventions. Not knowing the editor, 
he had himself presented by M. Quinquet, a mu- 
tual friend, and obtained through his solicitations 
the prompt insertion of his article which began: 
“Messrs. Quinquet and L’Ange have presented. 

” The public retained only the first of these 
names. 

Despite the unquestionable superiority of the 
Argand burner in the brightness of the light emit- 
ted, it had one annoying fault. As the lamp was 
originally designed, the oil reservoir was directly 
below the burner as in the present day kerosene 
light. However, the viscosity of the commonly 
used whale and colza oils was so great that as the 
lamp burned, it became more and more difficult 
for the oil to rise in the wick, and the light became 
weaker and weaker. Many inventors turned their 
attention toward curing this difficulty and a num- 
ber of modifications achieved popular acceptance. 
One was a mechanical solution in the so-called 


1 Supported in part by a grant from the Penrose Fund 
of the American Philosophical Society. 

* Numbers in parentheses indicate references at end of 
article. 


Carcel lamp, which appeared around 1800. Built 
into the body of the lamp was a double piston 
pump, operated by clock work, which maintained 
the height of the oil on the wick at a constant 
level. The Girard brothers employed an ancient 
hydrostatic “paradox” known as Heron’s foun- 
tain where the oil was maintained at a constant 
level by the air pressure produced by a second 
liquid. L’Ange arrived at the same result by 
maintaining the oil in equilibrium with a liquid 
of greater density. However, the most successful 
was the type of construction described by Rum- 
ford which maintained the oil height on the wick 
by feeding the burner from a circular reservoir in 
the form of a hollow flat ring surrounding and at 
the same height as the burner.’ 


ASTRAL LAMPS 


Count Rumford suggested (3) his circular 
reservoir lamps to a meeting of the National Insti- 
tute of France in 1806: 


My .. . attempt was to light a large dining-room 
in my house in Paris, by a single luminous dome sus- 
pended over the middle of the dining-table; and, in 
order to prevent cross-lights, I ventured to place a 
cluster of burners, on Argand’s principles, in the 
axis of this dome, and so near together as to touch 
each other, and to feed them with oil from a circular 
reservoir, in the form of a hollow flat ring, on which 
the dome was supported. 


2In his “Brief History of the American Philosophical 
Society,” Dr. Edwin G. Conklin reports that in 1795 the 
Society established from its own funds a premium for 
essays on “the best construction or improvement of 
lamps, especially for lighting streets, $50.” Five years 
later other subjects were approved including “the cheap- 
est and most effectual method of rendering Common Oil 
fit to be burned in the Argand-lamp, either by purifying 
the oil, or by improvement in the lamp, $35,” and “any 
simple and effectual method of rendering Turpentine or 
any other cheap inflamable substance, a fit fuel for street 
or house lamps, or a proper material for candles, $40.” 
There is no record of any awards having been made al- 
though in the Society’s Archives are letters dealing with 
lamps from: John Hall, August 2, 1791; William Hob- 
son, October 1, 1796; C. Coulderey, London, January 27, 
1797. [Ed.] 
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By this contrivance I got rid of the inconveniences 
that attend the use of inverted reservoirs; and I got 


Improved Lamp by Gunt kumpord 


Fic. 1. Rumford’s balloon illuminator with 


three Argand burners (6). 
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rid also of all shadows proceeding from the lamp, for 
that of the flat circular reservoir was entirely effaced 
at the distance of a few inches from the reservoir 
(as I expected it would be) by the light emitted by 
the luminous dome. The shadows of the burners 
were likewise so completely effaced that there was 
no appearance of any shadow proceeding from them 
to be perceived either immediately under the lamps 
or anywhere else. 


Count Rumford describes in great detail a num- 
ber of these lamps with circular doughnut shaped 
oil reservoirs. The largest of these he names 


Fic. 2. Rumford’s table illuminator (3). 
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Fic. 3. Rumford table balloon illuminator in the 
The Balloon Illuminator, which is a luminous globe 
of 18, 20, or 22 inches in diameter, suspended from 
the ceiling at the height of 7 or 8 feet, designed for 
lighting saloons, drawing-rooms, ball rooms, etc. 
The most powerful balloon illuminators that have yet 
been made have had six Argand burners; their reser- 
voirs are 221% inches in diameter externally and 214 
inches in width; and their light has been found to be 
quite sufficient for illuminating very spacious saloons 
in the most complete manner. 


Such a balloon illuminator is illustrated in fig- 
ure 1, 

Rumford also describes 
shown in figure 2. 


a Table Illuminator 


In this figure the contour of the dome is indicated 
by dotted lines, . the form of the reservoir is like- 
wise distinctly seen by a vertical section of it. It 
will be observed that a circular groove is made on 
the top of the reservoir for receiving the dome and 
keeping it in its proper place, and that the inside of 
the reservoir is made sloping. It was made of this 
form, in order that it might less obstruct the light, 
and that its internal surface might serve as a re- 
flector. ... The oil is conveyed to the burner by 
one of the two branches seen in the figure, by which 
the reservoir is fixed to the burner. 


. . . The open- 
ings by which the air enters the burner are distinctly 
seen just above the level of the projecting rim of the 
column, and just above these openings the projecting 
edge of the vertical wheel is seen, which is turned 
round in lowering or raising the wick. 
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Wells Museum, Sturbridge Village, Massachusetts. 


These ring-shaped oil font lamps were reputed 
to be called Astral lamps because they shed their 
light from above. As they were actually con- 
structed, they lost many of the design features 
described by Rumford, probably for ease in con- 
struction. For example, the thinning of the in- 
side edge of the reservoir to minimize the shadow 
seemed for a time to disappear and to be rediscov- 
ered by George Phillips in France (4) and Samuel 
Parker in London (5) in 1820. Phillips called 
these Sinumbra lamps. In the Wells Museum at 
Sturbridge Village, Massachusetts, however, there 
is an Astral lamp which is made very closely to 
Count Rumford’s specifications. This is the table 
Balloon Illuminator of which Rumford writes: * 


Some of these table illuminators have been con- 
structed with hemispherical screens below as well as 
above, which gives them the appearance of a luminous 
balloon placed on a column and surrounded hori- 
zontally by a narrow hoop (about half an inch wide, 
japanned and gilded), the apparent external circum- 
ference of their reservoirs. 


Two photographs of this lamp are shown in 
figure 3, a and b. This lamp not only has the 
diffusing balloon screens, but has the bevelled oil 
reservoirs and a cone-shaped air vent also de- 
scribed by the Count. 

Rumford first announced his improvements on 
the Argand burner before the National Academy 
of France (3) in March, 1806. A description 
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Fic. 4. Bordier’s Argand lamp, to be compared with 
Rumford’s lamp illustrated in figure 1 (7). 


was published in the May issue of Nicholson’s 
Journal of that year (6), and in the memoirs of 
the French Institute in 1807. In 1809 lamp 
makers by the names of Bordier and Pallebot re- 
ceived patents on lamps so similar to Rumford’s 
Dining Room and Table Illuminators that a law 
suit followed almost immediately (2). Bordier 
and Pallebot’s lamps (7) are illustrated in figures 
4 and 5. M. Bordier was a relative of Argand 
and his successor in business, and suit was brought 
against him by a group of ten Parisian lamp 
makers. This group, led by Rumford’s lamp 
maker, Jerome Parquet, claimed that Bordier and 
Pallebot’s patents were invalidated by Count 
Rumford’s previous description of his Astral 
lamps. 

The defense contended (2) that a year before 
Argand died, in 1803, he had submitted a memo- 
rial to the French Government describing an 
Astral lamp, but because of the difficulty of con- 
struction, he abandoned it. In 1804 Bordier pro- 
posed the same lamp for lighting the theatre at 
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Lyon and gave it a public demonstration in May 
1805. M. Parquet, Count Rumford’s lamp maker, 
testified that it was late in this same year of 1805 
that the Count had for the first time instructed 
him to build an Astral lamp. 

We do not know the exact terms of the decision 
of the case, but there is no doubt that when the 
case was tried, in 1812, Count Rumford won, and 
two of his lamp makers mentioned in the Bordier 
contre Parquet suit, Dubourjal and Lehu, were 
granted patents of improvement the following 
year (8). The Count himself wrote to a friend 
(9), “Many thanks my very good friend for all 
the trouble that you have put yourself to in this 
business of the lamp-makers who did not want to 
recognize my interests. I am extremely con- 
tented with the results of this affair.” 


LIGHT-DIFFUSING LAMP SHADES 


One of Rumford’s innovations in the field of 
illumination was the use of diffusing screens for 
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Fic. 5. Bordier’s Argand lamp, to be compared with 
Rumford’s lamp illustrated in figure 2 (7). 
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the Argand lamp. 


wrote (3): 


Concerning this the Count 


A near view of the naked flame of an Argand lamp 
is quite insupportable, as is well known; but the ad- 
vantages which would result from masking those 
flames, and all others used in domestic illumination, 
have never been justly investigated. The only way 
in which the flames of lamps and candles can be 
masked, without occasioning a great loss of light, is 
to cover them by screens composed of such substances 
as disperse the light without destroying it. . . . The 
only objection that can be made to the proposal for 
masking those flames by screens must be founded on 
a supposition that those screens must necessarily de- 
stroy a great deal of light. Now that this is not 
the case in fact I learned more than twenty years 


ago, 


Count Rumford describes an experiment in 
which he measured the illumination from two 
similar candles, one covered with ground glass 
screen and the other naked. He discovered, by 
means of the shadow photometer which still bears 
his name, that diffusing the light did not lessen 
its intensity. 
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fe£et NAS 


otn.™ f Pott 


Rumford’s lecture room lamps at the Royal Institution of Great Britain. 


He describes his introduction of 
screens as follows (3): 


diffusing 


One of my first attempts to put these principles in 
practice was made in the year 1800, in lighting the 
reading rooms and lecture-room of the Royal Insti- 
tution. 
pended from the ceiling or elevated on stands, were 


Argand lamps, with several burners sus- 


so covered by large screens of white gauze, in the 
form of a flat dome or truncated cone, as to conceal 
the lamps entirely from the view, and at the same 
time, by dispersing the light over the whole surface 
of the dome, to moderate the too intense brilliancy 
of the flames. 


A picture of these lecture-room lamps has been 
preserved in an amusing caricature by James 
Gillray which is shown in figure 6. Count Rum- 
ford is the self-satisfied gentleman with the large 
nose and a star on his coat to the right of the 
lecture table. 


“RUMFORD LAMPS” 


Although the name of Count Rumford is not 
usually associated with the Astral type lamp, there 
is a type of lamp which antique collectors prize 
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today as “Rumford Lamps.” These originate 
from a type called by Rumford his Portable lamp 
(3). They were not Argand lamps since in the 
Argand burner the air came up through the center 
of the wick. Although the Rumford lamp used a 
chimney, the air came up on the outside of the 
wick and it was this great simplification in con- 
struction which led to its popularity. To render 
his lamp portable, Rumford designed a system of 
oil baffles and feed tubes so that the lamp could 
be carried at almost any angle without the oil 
flooding the wick. This lamp is illustrated in 
figure 7. The antique Rumford lamps which we 
see today do not have any of these complicated 
features. Although some of the existing Rum- 
ford lamps have, or have provisions for, the dif- 
fusing shades the Count insisted upon, such as 
those shown in figure 8, most of them have opaque 
shades as in figure 9. Even in Rumford’s day 
his lamps were used with solid shades since he 
complains (3) : 


Most of the illuminators that have been made and 
sold at Paris have, in addition to their domes of 
white gauze, been furnished with conical screens or 
reflectors, made of tin, painted white and varnished 
on the inside, and painted on the outside of the same 
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colour as the column; but these painted reflectors 
occasion so great a loss of light, and give so dismal 
a tinge to the small quantity they reflect, that I never 
make use of them, and certainly shall never recom- 
mend them to others. 


Most of the existing Rumford portable lamps 
have flat wicks as illustrated in figure 10. This 
is a further simplification on Rumford’s original 
design which hé did not consider satisfactory. 
Concerning the shape of wicks, he wrote: 


The burners of these portable lamps have been 
made of various forms, and wicks of different kinds 
have been employed . . . such forms must be chosen 
for their burners as are well adapted to the chimneys. 






































Fic. 8. 
Wells Museum at Sturbridge Village, Massachusetts. 


Rumford lamp with diffusing shade in the 


For common use a form must be chosen which will 
render the operation of trimming the lamp as easy 
as possible. A flat wick is the easiest-trimmed; but 
that form is not well adapted to a cylindrical glass 
chimney, neither is it favourable to the production of 
light. 

A small cylindrical wick, similar to those used in 
Argand’s lamp, gives a great deal of very pure white 
light; but as it requires a current of air in the axis 
of it in order to its performing well, this renders the 
construction of the burner too complicated, and the 
operation of changing the wick and trimming it too 
delicate and difficult for common use. 

The wick which has answered best for general use 
is a flat ribbon wick, about one inch wide, prepared 
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by dipping it into very hot tallow, which, when cooled 
and cut into proper lengths, is laid by for use. When 
a new wick is wanted, one of these flat wicks is 
moulded on a wooden cylinder of about 0.3 of an inch 
in diameter, and made to take the form of a tube, 
open on one side from end to end; and in that form 
it enters the burner, which is so constructed as to 
receive it, and also to preserve its form till it is quite 
consumed. 


Portable lamps to hold these horse-shoe shaped 
wicks were actually made, and a few of these are 
known to exist today. 


CONCLUSION 
Having discussed in detail typical examples of 
g Count Rumford’s inventions in the field of lamp 
construction, it seems worth while to consider 
whether or not his improvements really added to 
the effectiveness of illumination sources of his 
» day. As was mentioned in the beginning, the 





Fic. 10. Flat wick Rumford lamp from the collection of 
Edward Ingraham, Cambridge, Massachusetts. 





greatest improvements in lamps were introduced 

4 by Argand in 1783 with the air draft through the 

‘ wick and the glass chimney. Argand’s lamps had 

fa the same general form as the modern kerosene 

; lamp while Rumford’s Astral and Portable lamps 

ine were radical departures from the system of having 

a fa the oil reservoir below the wick. The principal 

will draw back of the Argand lamps was the fact that 

ae a the oil had to be drawn upward from the reservoir 

‘Tot : by the wick by capillary attraction. The only 

lass types of oils which were available in the eight- 

n of eenth and early nineteenth centuries were the 

heavy oils like olive, whale, and colza oil. These 

d in are very viscous and rise.in a wick with great diffi- 

rhite culty. Thus where the Argand lamp might burn 

- with great brilliance when first lit, as the oil level 

| the fell, the flame on the wick also went down, and 

+ too not only would the illumination decrease greatly, 

but the lamp would begin to smoke and smell. 

| - Fic. 9. Rumford lamp at the Concord Antiquarian All of Rumford’s improvements were to supply 
are’ 


Society, Concord, Massachusetts. the oil at a constant level, and with a gravity feed 








which did not rely on the capillary action of the 
wick drawing the oil any great distance. His 
lamps, therefore, had the advantage of .uniform 
light intensity as the oil was consumed. With the 
introduction of petroleum products as illuminating 
oils in the middle of the nineteenth century, the 
need for these improvements which Rumford initi- 
ated was no longer present. The capillary action 
of the light mineral oils was quite large enough 
for any reasonable oil reservoir design, and the 
lamp construction returned to the form of the 
reservoir below the wick. 

The great technological improvements which 
have occurred in the field of lighting in the last 
century have largely obscured the less spectacular 
advances made before the introduction of kero- 
sene, gas, and electricity. Improvements are not 
in general made until large numbers of people 
become acutely aware of the need for improve- 
ment and Count Rumford did much toward in- 
creasing public consciousness of the problems of 
artificial lighting (3) : 


If | have ventured to place ///umination among the 
useful arts, if I have taken pains to investigate its 
scientific principles in order to carry it nearer 
to perfection, | am very far indeed from supposing 
that it will be in my power to finish that great and 
important work. 

I shall have done much if I succeed in turning the 
attention of ingenious men to this interesting sub- 
ject; and I sincerely hope that the improvements 
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resulting from their united efforts will soon cause all 
those I have proposed to be forgotten. 
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ARISTOTLE’S THEORY OF EXCHANGE 
AN INQUIRY INTO THE ORIGIN OF ECONOMIC ANALYSIS 


JOSEF SOUDEK * 
Queens College 


OnE of Aristotle’s most challenging contribu- 
tions to the development of economic thought is 
his theory of exchange. If this essential part of 
the philosopher’s teachings has been neglected 
in the recent literature on the history of economic 
doctrines, the blame does not go wholly to the 
economist. Aristotle’s presentation of his views 
on this matter, in the fifth book of the Nicom- 
achean Ethics (1129a—-1133b), belongs to the 
obscurest parts of his writings. Repeated efforts 
at illuminating and interpreting ‘‘this much tor- 
tured passage,’’ undertaken ever since at least 
the days of Albertus Magnus, have, in the opin- 
ion of James Bonar, yielded no satisfactory result 
since ‘‘except in regard to money there is no 
clear analysis of economic facts’? supposed to 
be found in Aristotle’s work.! Accepting Bonar’s 
discouraging verdict as serious enough a warn- 
ing, another attempt at clarifying Aristotle’s 
theory can be made only in the hope that our 
enriched knowledge of pre-Socratic philosophy, 
primarily the Pythagorean tradition, accumu- 
lated since Bonar’s influential book, may help 
shed some light on the master’s concepts and 
methods. Such investigation seems doubly 
warranted in view of the fact that this dark 
passage in the Ethics, exactly because of its 
obscurity, through the ages has instigated pro- 
vocative interpretations, and has kept alive 
the interest in one of the fundamental issues of 
economic theorizing. 

The objective of Aristotle’s theory appears to 
be plain enough: it is the proof that every ex- 
change of goods has to be an “exchange of 


* The author expresses thanks to the late Erich Frank 
who first discussed with him some basic ideas; to Professor 
Kurt von Fritz of Columbia University for helpful criticism 
and corrections of the original draft of the manuscript 
and, most of all, to Professor Paul Oskar Kristeller of 
Columbia University for many valuable suggestions and 
generous help in getting this paper published. Friends 
and colleagues offered assistance in research and in the 
preparation of the manuscript which was deeply appre- 
ciated. Opinions expressed and errors made are, of course, 
the sole responsibility of the author. 


' Philosophy and political economy, 40, 2nd ed., London, 
Sonnenschein, 1909. 


equivalents,’ if the economic basis of society, 
division of labor and exchange of the products 
of specialized labor, is to endure. Less trans- 
parent than the purpose of his reasoning are his 
approach to the problem and what he must have 
considered its solution. 

The methodological tool Aristotle has devised 
for his investigation is a kind of ‘‘mathematical 
model,”’ thus setting a precedent to what has 
become, among mathematically oriented econo- 
mists, a generally accepted practice. That this 
model or mathematical pattern to Aristotle had 
more than mere logical significance, can be safely 
neglected by the economist. However, it seems 
to be worth noting its ontological implication in 
Aristotle’s philosophy in order to grasp how he 
has been moved to apply the theory of propor- 
tion to his empirical inquiry. So uncommon and 
unexpected appears Aristotle’s procedure to his 
modern interpreters that they either minimize its 
importance for the discussion of this empirical 
topic or completely eliminate it from the presen- 
tation of the master’s thesis. True enough, the 
explanation of the ‘‘model”’ itself meets with con- 
siderable difficulty but its position in the archi- 
tectural structure of his work can be securely 
established. 

The essence of the resulting theorem should 
be equally explicable. Exchange of goods in the 
market is motivated by mutual need and regu- 
lated by the relative “value,” the ability to 
satisfy want, of the skills applied to the produc- 
tion of the goods to be exchanged. The fact 
that the theorem contains two perfectly con- 
sistent parts—one concerning the motive of ex- 
change and the other concerning the exchange 
ratio of goods—has given rise to two types of 
misinterpretations. Either Aristotle is said to 
have developed two theories of exchange which 
are inconsistent with and unrelated to each other, 
or he is supposed to have ventured into the field 
of the “labor theory of value.’’ The latter mis- 
conception has been advanced, in mediaeval 
times, by scholastic philosophers, and more 
recently by classical philologists whose masters 
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were educated in the economic theory of Adam 
Smith and John Stuart Mill. 

As a matter of fact, Aristotie was not so much 
concerned with the value of goods as with the 
value of the human skills which have produced 
them. The value of both, in Aristotle’s view, is 
determined by the degree of want satisfaction 
they offer. This is for him the common denomi- 
nator of different goods and different skills re- 
quired for their production. The “equalization 
of skills,” he spoke of, is to him identical with 
an equal degree of utility yielded by propor- 
tionate amounts of goods produced by different 
skills. His is—to coin a phrase—a ‘“‘theory of 
the value of labor,”’ diametrically opposed to the 
“labor theory of value.’’ Both theories try to 
explain the rules governing the exchange of goods 
in the market. But while one stipulates a meas- 
ure for the value of skilled labor and its produce, 
the other proposes to give a measure for the 
value of goods only. One expresses the value 
of skilled labor in terms of the goods it ‘‘com- 
mands in the market’; the other determines the 
value of goods to be exchanged in terms of the 
labor they contain. 

Aristotle realized, as every modern economist 
does, that it is not easy to find an objective 
expression for this essentially subjective common 
denominator. Money solves the problem in a 
merely practical and superficial manner. To 
demonstrate that in exchange a real equality of 
want satisfaction is accomplished, he employed 
a rather difficult concept: the comparison by 
each individual of the relative utilities of the 
goods involved in exchange—the utility of what 
one gives and what one receives. Equal ratios 
of both utilities to each party to the exchange 
means “exchange of equivalents.”” He thus 
anticipated by more than two thousand years 
Jevons’ theory of exchange. 

This, we presume, is the essential content of 
Aristotle’s theory. That its meaning stands out 


less clearly than we have indicated goes partly 


to his account. As will be shown in due course, 
Aristotle was not intent to engage in the forma- 
tion of anything resembling a systematic theory 
of economics. He was, therefore, not aware of 
the place of his theorem in the context of a 
science of economics. 

Our interpretation of Aristotle’s approach to 
the problem of exchange and his solution of it is, 
of course, not unconnected with the present 
status of economic thinking and thus probably 
as historically ‘‘determinated”’ as any previous 
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exegesis. However, we have tried to under- 
stand his thoughts within the social and intel- 
lectual framework of his own time as afforded 
by most recent historical research. Reconstruc- 
tion of procedure and purpose of Aristotle’s theo- 
rizing was more of our concern than justifica- 
tion of his results. There can be but little doubt 
that he has not given a satisfactory answer to the 
fundamental question of every market economy, 
the rules of exchange, simply because he was 
preoccupied with the isolated exchange between 
individuals and not with the exchange of goods 
by many sellers and buyers competing with each 
other. But it must be admitted that he has 
done spadework of high quality, and that the 
inconsistencies of his endeavor are fewer than is 
generally assumed. 
I 


To Aristotle, the exchange of economic goods 
in the market was primarily an ethical problem: 
exchange of goods as the material content of 
social relations can exist only as long as it repre- 
sents an exchange of equivalents. ‘‘For if this 
be not so, there will be no exchange and no inter- 


course”’ (Eth. Nic., V, 5, 1133a, 24).2 The ‘‘arts 


2 Passages of the Ethics are quoted from the translation 
of the Nicomachean Ethics by W. D. Ross, Ethica Nico- 
machea, vol. 9 of The Works of Aristotle, Oxford, Clarendon 
Press, 1925; those of the Politics from the translation by 
B. Jowett, Politica, vol. 10 of the same edition, Oxford, 
1921; the translation of the Metaphysics is that by W. D. 
Ross, Metaphysica, vol. 8 of the same edition, Oxford, 
1908; and the translation of the Rhetoric is by W. Rhys 
Roberts, Rhetorica, vol. 11 of the same edition, Oxford, 
1924. The method of citation is the customary: the first 
number (capital Roman numeral) refers to the book of the 
respective work; the second number (Arabic numeral) or 
capital letter refers to the chapter of the book; the third 
number to the page in the Bekker-Berlin edition of the 
Greek text of Aristotle’s works (the small letter following 
the page number indicates the column of the page) and 
the fourth number (Arabic numeral) refers to the line on 
the page of the Berlin edition. For example, Eth. Nic., 
V, 4, 1132b, 12 means that the quoted sentence is from the 
Nicomachean Ethics, book V, chapter 4, in the English 
translation; 1132b is the page and column where the Greek 
text can be found in the Berlin edition and 12 is the line 
on the page of this edition. Reference to pagination of the 
Greek original is necessary because the English translation 
was compared with the original text. 

Parentheses in quotations are those of the translator 
and signify that these sentences, in the opinion of the 
translator, are merely explanations of preceding statements 
or references to earlier statements. In one instance (Eth. 
Nic., V, 5, 1133a, 14-16, in our quotation on page 61) 
the translator put a sentence into parenthesis assuming 
that it was probably an isolated note of Aristotle’s inter- 
polated by an early editor. The author of this article does 
not always concur with the translator’s use of parentheses. 
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would have been destroyed” (ibid., 14) if 
the partners to the exchange were not assured 
that what they give away and receive is of equal 
value. ‘‘Equality’’ of goods exchanged, some 
sort of “‘justice,’’ is thus the premise and postu- 
late of the exchange in the market. However, 
exchange of goods takes place because what the 
parties desire is different from what they possess 
and offer; the goods offered are the product of a 
skill unlike the skill that has produced the desired 
goods. ‘‘For it is not two doctors that associate 
for exchange, but a doctor and a farmer; or in 
general people who are different and unequal; 
but they must be equated” (zbid., 16). 

Plato has already exposed the division of labor, 
the difference in skills, as the basis of exchange in 
the market (Republic, 369 B), but he has paid 
little attention to the way in which the products 
of different skills ‘“‘are equated.’’ What he has 
contributed to the solution of the problem will 
be discussed later; it must have appeared quite 
unsatisfactory to his disciple. Aristotle, there- 
fore, advanced the theory of exchange to the 
point where the paradox becomes apparent: 
goods are exchanged on account of their “‘in- 
equality’’ and yet on the basis of some sort of 
“equality” that has to be established if exchange 
is to be effected. The objective of Aristotle’s 


theory is thus to find a principle that makes it 
possible to ‘‘equate’’ what is apparently “un- 
equal.” 

If a modern thinker, a man of the industrial 
age, raises the question, according to what rule 
are goods exchanged in the market, then he 
searches for something that these goods have in 


common. Modern economic theory is the theory 


of goods and not of people using and producing 
goods. Not so with Aristotle. Distribution of 
wealth and income, purchase and sale, lending 
and letting, or exchange in the market are 
human relations concerning money or economic 
goods. Economic goods have no “value’’ as 
such; they may become valuable to people if 
put to use in particular conditions. Aristotle’s 
famous distinction between the two “uses’’ of 
goods, the use in consumption and the use in 
exchange (Pol. 1, 9, 1257a, 6 ff.) has little in 
common with the spirit of the “value in use”’ 
and ‘“‘value in exchange’’ of Adam Smith and the 
Classical Economists. Neither of the two uses 


Where he disagrees with the English translation of the 
Greek original he gives his own translation in square 
brackets, sometimes inserting an explanatory remark to 
the translation into the quotation, also in square brackets. 
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is inherent in the goods themselves; rather are 
they assigned to them by man. 

In the exchange of goods, each party to the 
exchange is supposed to receive from the other 
party a quantity of goods in proportion to the 
value of its respective skills. Goods as such, 
apart from their relation to men, cannot be 
related to each other; it is the people who are 
related to each other through the medium of 
goods. An exchange ratio of goods is neither a 
ratio of goods as such nor of people exchanging 
these goods; it is a ratio simultaneously set be- 
tween the people who “put to use in exchange” 
the goods and between the goods which ‘‘belong”’ 
to them or are ‘“‘due’’ to them. 

The establishment of these ratios links ex- 
change to the principle of ‘‘justice’’ in general. 
In order to understand the working of this prin- 
ciple as it applies to exchange, we have to clarify 
a whole set of concepts and also the methodo- 
logical approach by which Aristotle has devel- 
oped his concepts and adapted them to concrete 
situations. The concepts relevant to our prob- 
lem are the idea of justice, the forms of the so- 
called ‘‘particular’’ justice, and the distinction 
between nature and convention. As will be 
seen, these three concepts are interrelated with 
each other. The idea of particular justice em- 
braces its two forms—distributive and corrective 
justice—while the forms of justice correspond 
to the two opposites, ‘‘nature’’ and ‘‘conven- 
tion.”” Distributive justice is based on the 
“natural” inequality of men, whereas corrective 
justice concerns itself with that equality of men 
that is instituted by ‘“‘convention.”’ Further- 
more, the idea of justice and its two forms oper- 
ate on two different levels: they regulate the 
relationships between men on the level of indi- 
vidual action (Ethics) as well as on the level of 
social action (Politics). Finally, the idea of 
justice and its two forms not only regulate 
human action; they also reveal the ontological 
pattern of all things existent. It is a pattern of 
abstract relationships expressible in terms of 
mathematical proportions. 

Since it does not matter at what point we 
begin to disentangle this complex of intercon- 
nected categories, we choose to start with the 
methodology. It is the strangest and, to our 
thinking, the most difficult aspect of Aristotle's 
reasoning. Aristotle was not striving to build up 
a philosophical “‘system’’ as we know it from 
modern European philosophy. He did not 
concern himself with constructing a self-suffi- 
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cient and in itself consistent system of ethics 
or politics, “an edifice of dogma,’’ revolving 
around unalterable categories apart from histor- 
ical and empirical observations. Rather did he 
form his categories ‘‘as an instrument of living 
research,”’ as Werner Jaeger put it.® 

Aristotle analyzed the various forms of just 
behavior to discover the pattern of justice 
underlying human action in its individual and 
social aspects. His aim was not to categorize the 
realm of experience by applying one or a variety 
of abstract principles to his empirical data. 
He construed ‘“‘models’’ abstracted from empir- 
ical observations to clarify and classify human 
behavior; yet he referred back to reality to 
contest the validity of his models and to modify 
them in order to make them fit his ever changing 
experience. 

Aristotle’s ‘‘models,”’ 
merely heuristic character. 


however, have _ not 
His procedure tran- 
scends the more obvious purpose of classifying 
and defining various types of human action; it 
lays bare the ontological nature of what is 
known from and observed in social practice. 
“The human world of state and society and 
mind appears to him not caught in the incalcul- 
able mobility of irrecapturable historical destiny, 
. . but as founded fast in the unalterable 
permanence of forms that, while they change 
within certain limits, remain identical in essence 
and purpose.’”"* The empirical behavior of man 
reveals a pattern that, at the same time, is a 
design and a nomothetic rule. 
act ‘“‘justly,”’ whenever their actions are in 
harmony with this pattern; whenever they 
deviate from it, they destroy ‘justice,’ the 
fundament of every society. The realization of 
this correspondence between observable behavior 
and its ontological pattern constitutes the pecu- 
liarity of Aristotle’s methodological approach. 
What is, then, “‘justice’’? Essentially, it is a 
principle of distribution, be it of wealth, honor, 
or power. In a way, it is equalitarian; in 
another way it is not. It is ‘equality for equals, 
inequality for unequals.’’ Aristotle describes it 


thus in the Politics (111, 12, 1282b, 16-22): 


People live and 


All men think justice to be a sort of equality; and 
to a certain extent they agree in the philosophical 
distinctions which have been laid down by us about 
Ethics. For they admit that justice is a thing and 


* Werner Jaeger, Aristotle. Fundamentals of the history 
of his development, 374. Trans. by Richard Robinson, 
Oxford, Clarendon Press, 1934. 

* Jbid., 389. 
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has a relation to persons, and that equals ought to 
have equality. But there still remains a question: 
equality or inequality of what? 


Since he deals in this context with the distribu- 
tion of power in a state, he mentions four 
distinctive elements in equality or inequality: 
virtue, wealth, birth, and power. Equality 
exists, therefore, only for those who are equal in 
regard to one of these qualities. What of the 
others? They are to be treated ‘“‘unequally”’ 
although not arbitrarily. Theirs is a claim to a 
treatment in proportion to their share in the 
respective quality. In the state Aristotle thinks 
to be the best, i.e., in aristocracy, in which the 
most virtuous rule, equality would exist among 
the most virtuous. The others would partic- 
ipate in the rule in accordance with the state of 
their virtue and they would be ruled in view of 
the state of their virtue. Because ‘“‘that which 
is right in the sense of being equal is to be 
considered with reference to the advantage of 
the state, and the common good of the citizen. 
And a citizen is one who shares in governing 
and being governed”’ (Pol., III, 13, 1283b, 40- 
42). This is also true of states which, in 
Aristotle’s opinion, are not the best ones, but 
still desirable ones such as the “‘constitutional’’ 
government as perceived in Solon’s reform. In 
a “constitutional’’ government there exists a 
conflict between the rich and virtuous on the 
one hand and “the many” on the other. A 
compromise has to be effected; it will be reached 
by assigning certain functions to the rich and 
virtuous and other functions to the many who 
are neither rich nor virtuous. 


. . . What power should be assigned to the mass 
of freemen and citizens, who are not rich and have 
no personal merit? . . . There is a danger allowing 
them to share the great offices of state, for their 
folly will lead them into error and their dishonesty 
into crime. But there is a danger also in not letting 
them share, for a state in which many poor men are 
excluded from office will necessarily be full of ene- 
mies. The only way of escape is to assign to them 
some deliberative and judicial functions. For this 
reason Solon and certain other legislators give them 
the power of electing to offices, and of calling the 
magistrates to account, but they do not allow them 
to hold office singly . . . (Pol., III, 11, 1281b, 23- 
24). 

Justice refers to ‘‘a relation between persons 
concerning something”’ or a relation of persons 
to something. But neither is it amy relation 
nor a general relation such as “‘inequality”’ or 
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“equality.”” This is exactly the pitfall of the 
oligarchs and the democrats, in Aristotle’s eyes, 
that the ones identify justice with inequality in 
general and the democrats with equality in 
general (Pol. I11, 9, 1280a). To say that justice 
is any relation at_all is to say too little; and to 
maintain that justice is either equality or in- 
equality is to say too much. Justice expresses a 
relation between persons in accordance with 
their specific relation to something. For ex- 
ample, the social relation between persons of 
varying degree of virtue is just if their status in 
society corresponds to their degree of virtuous- 
ness. The abstract principle of justice, therefore, 
is ‘“‘proportion.’’ ‘This, then, is what the just 
is—the proportional; the unjust is what violates 
the proportion”’ (Eth. Nic., V, 3, 1131b, 16-17). 

The principle of justice corresponds to a 
mathematical pattern that underlies all individ- 
ual and social relationships which are ‘‘just.”’ 
It is proportion. In arithmetic a proportion is 
a rule by which, when three numbers are given, 
a fourth is found having, the same ratio to the 
third as the second to the first. Or, in general, 
proportion is an equality or identity between 
ratios (Eth. Nic., V, 3, 1121a, 31). 


The just, therefore, involves at least four terms; for 
the persons for whom it is in fact just are two, and 
the things in which it is manifested, the objects dis- 
tributed, are two. And the same equality will exist 
between the persons and between the things con- 
cerned; for as the latter—the things concerned—are 
related, so are the former; (Eth. Nic., V, 3, 
1131a, 18-22). 


II 


Justice, not as an abstract idea but as a con- 
cretely definable principle, governs man’s conduct 
in his dealings with his fellow-men. Depending 
on the sort of dealings and the motivation of it, 
there are two types of justice: the universal and 
the particular. While universal justice ‘“‘is 
concerned with all the objects with which the 
good man is concerned,’ particular justice 
relates to “honor or money or safety—or that 
which includes all these, if we had a single name 
for it—and its motive is the pleasure that arises 
from gain (Eth. Nic., V, 2, 1130b, 1-5). 
To illustrate this dichotomy, Aristotle gives, 
among others, the following examples: A man 
fails to help a friend with money out of meanness. 
Neither does he gain or loose by his behavior 
nor does his friend. Since no gain was involved 
on either side, the failing friend committed 
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simply an act of wickedness, an “injustice” 
of the kind Aristotle calls “universal.’” On the 
other hand, a case of “‘particular’’ injustice would 
be adultery committed for the sake of gain. If 
a man commits adultery and pays for it, then 
he is simply self-indulgent and lacking in virtue. 
By paying for his weakness, he accepts the 
penalty for his injustice. However, if he gets 
paid for adultery, then he is not self-indulgent 
but “grasping.”” And every action motivated 
by the desire for gain falls under the type of 
““particular’’ justice or injustice, as the case may 
be. 


‘‘Economic”’ dealings, i.e., human relations 


concerning economic goods, among other deal- 
ings, are subject to the rule of “particular” 
justice since they are motivated by the pleasure 
derived from gain. There are three forms of 
“‘particular’’ justice: distributive, corrective, and 
“commutative” justice. Aristotle, in analyzing 
particular justice in general, mentions only two 
forms, the distributive and the corrective, the 
first concerning the distribution of wealth and 
the second relating to business transactions. 
Exchange of goods in the market presents a 
special case of economic dealings, somehow 
related to both distribution and business trans- 
actions, yet not identical with either of them 
and, therefore, requiring a different treatment as 
far as the principle of particular justice is 
concerned. It involves and presupposes both 
forms of justice though it belongs neither to the 
one nor the other; it constitutes a third form 
and follows its own pattern, empirically and 
mathematically. The failure to recognize the 
nature of this pattern has been the source of all 
the misunderstandings and misinterpretations 
which have obscured the meaning of Aristotle’s 
theory of exchange. 

Distributive justice deals with distribution in 
the more narrow sense of the word. It regulates, 
e.g., the distribution of returns on funds in a 
partnership. In this case ‘“‘the distribution is 
made from the common funds according to the 
same ratio which the funds put into the business 
by the partners bear to one another” (Eth. Nic., 
V, 4, 1131b, 29-31). Aristotle himself gives an 
example of such distribution in another context: 
“It would not be just that he who paid one mina 
should have the same share of a hundred minae, 
whether of the principal or of the profits, as he 
who paid the remaining ninety-nine” (Pol., III, 
9, 1280a, 28-31). The distribution of returns 


1:99—would correspond to the contributions to 
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the common fund, namely, 1:99. If we express 
this ratio in terms of abstract magnitudes, so 
that A and B represent returns, and C and D 
the respective shares in the jointly raised 
capital, then A would be to B as C is to D. 

The mathematical pattern underlying distri- 
butive justice is that of ‘geometric proportion”’ 

A:B::C:D. Aristotle calls this a ‘‘discrete 
proportion,’ because the middle terms—B and 
C—are different. In a geometric proportion the 
first term and the third term and the second and 
the fourth term can be brought into conjunction 
(alternando)—A : C: :B: D—or the first term can 
be added to the third term and the second term 
to the fourth term (componendo) and then the 
ratio of the sum of the first and the third term 
to the sum of the second and the fourth term 
will be equal to the ratio of the first to the 
second term—A + C:B + D::A:B. ‘*The 
conjunction, then, of the term A with C and of 
B with D is what is just in distribution; . for 
the proportional is intermediate, and the just is 
proportional” (Eth. Nic., V, 3, 1131b, 9-11). 
If we apply this formula to our above example, 
then A would stand for the first man’s contribu- 
tion of one mina and B for the contribution of 
the other man of 99 minae—A:B::1:99. If the 
return were 100 minae, then A would receive 
1/100 and B 99/100 in accordance with the 
alternando form of the proportion—1:1/100 
::99:99/100. The intermediate, the criterion 
of justice, Aristotle is looking for, is, therefore, 
the proportion 1:99; the just is the proportional. 

The simple form of proportion and the alter- 
nando of it are mathematical proportions as we 
would use them, too. In determining geometric 
proportion in distributive justice, however, 
Aristotle had another form in mind, viz. the 
componendo. The four terms of the proportion 
constituting the pattern of particular justice 
consist of two terms representing persons and 
two terms representing things (Eth. Nic., V, 3, 
1131a, 19), as explained above. A and B would 
stand for the two partners of the partnership 
and C and D for either their shares in the common 
fund or the returns on their shares. The propor- 
tion would then be A + C:B + D::C:D. Part- 
ner A and his share of one mina are to partner B 
and his share of 99 minae as 1 mina is to 99 
minae; correspondingly, partner A and partner 
B and their respective returns on their contribu- 
tions would be as 1/100 mina to 99/100 mina. 
Now, this is to us not acceptable as a math- 
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ematical proportion because A and B are no 
magnitudes or quantities in the mathematical 
sense; they are logical symbols and as such they 
cannot be fitted into a strictly mathematical 
proportion. Aristotle has had two, for him, 
completely legitimate reasons to do so. The 
first one has been explained already: he was 
unable to conceive of goods outside their relation 
to people. A share in a partnership as such did 
not deserve a return; rather was it the man who 
had contributed a share of one mina who 
deserved a return in proportion to his contribu- 
tion. A:C makes good sense if C represents the 
amount of money which goes to A as his return 
on his share of capital; but such ratio is no 
mathematical relation. The other reason is less 
obvious and rather hypothetical. Aristotle, in 
confounding or blending good mathematics with 
a sort of symbolic language, was following a 
tradition which he apparently accepted as 
generally known and understood, namely the 
Pythagorean social philosophy but which, con- 
trary to his assumption, was not fully compre- 
hended either by his own pupils or his contem- 
poraries. The author of the Magna Moralia 
and Speusippus, Plato’s successor and Aristotle’s 
rival, testify to our contention. Aristotle him- 
self has censured Speusippus for his mistaken 
interpretation of Pythagorean use of mathemat- 
ics, though mainly in the field of mataphysics 
(see Met., N, 3, 1090b-1091a). In chapter III 
of this essay we shall submit evidence for our 
hypothesis as to this aspect of Aristotle’s 
thinking; at this point, however, we like to 
leave it as a preliminary statement. 

The other form of particular justice, the 
“corrective” justice, ‘plays a rectifying part in 
transactions between man and man” and applies 
to two kinds of ‘‘transactions,’’ voluntary and 
involuntary ones. ‘Voluntary transactions 
[are] sale, purchase, loan for consumption, 
pledging, loan for use, depositing, letting 

.. while ‘involuntary transactions’’ include 
theft and robbery with violence (Eth. Nic., V, 2, 
1131a, 2-11). That Aristotle summarizes actions 
of so divergent a character within one category 
(cuvadd\ayuara) will prove to be not without good 
reason. Here we shall confine ourselves at 
first to a discussion of the ‘voluntary trans- 
actions’ which occur in every day’s business 
practice and are partially related to the exchange 
of goods. The problem as posed in ‘‘corrective’’ 
justice is that of a “‘loss’’ or “‘gain’’ or deviations | 


from the intermediate, the mean, He writes: 
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These names, both loss and gain, have come from 
voluntary exchange; for to have more than one’s own 
is called gaining, and to have less than one’s original 
share is called losing, e.g., in buying and selling and 
in all other matters in which the law has left people 
free to make their own terms; but when they get 
neither more nor less but just what belongs to them- 
selves, they say that they have their own and that 
they neither lose nor gain. Therefore, the just is 
the intermediate between a sort of gain and a sort 
of loss ; it consists in having an equal amount 
before and after the transaction (Eth. Nic., V, 4, 
1132b, 11-20). 


Corrective justice follows 


the pattern of 
“arithmetic proportion.” 


Contrary to geometric 
proportion which is “discrete,” arithmetic pro- 
portion is “‘continuous.’’ A proportion is con- 
tinuous if the middle terms are identical. In 
other words, a proportion is continuous if the 
intermediate, the middle term, ‘is equidistant 
from each of the extremes for it exceeds 
and is exceeded by an equal amount” (Eth. Nic., 
Il, 6, 1106a, 29-32). An arithmetic proportion 
would be, to quote one of his examples, the 
following equation: 10— 6 =6-— 2. This is 
strictly speaking not a proportion but a series 
of numbers in arithmetical progression. Yet in 
Aristotle’s time the term ‘‘proportion”’ (avadoyia), 
originally reserved for a series of numbers in 
geometrical progression—where the intermediate 
terms exceed and are exceeded by the same 
rattlo—was already extended to all manners of 
numerical series.» The equality in such propor- 
tion arises from the fact that the sum of the 
middle terms, the ‘“‘means,’’ is equal to the sum 
of the ‘‘extremes.’”’ In the above example 
10+2=6+6. If the four terms of arith- 
metic proportion are a,b,c,d, then a — b c—d 
ora+d=b-+.c. 

Corrective justice concerns itself with estab- 
lishing equality by finding the mean between the 
extremes, the intermediate between excess and 
defect. The ‘“‘mean,” which is the “‘just,’’ of 
what and for whom? In reply to this question, 
Aristotle distinguishes between two kinds of 
means in arithmetic proportion: the one ‘“‘which 
is one and the same for all men” and the other 
which is a mean “relatively to us.’’ To illustrate 
his distinction, Aristotle gives the following 
example of a ‘‘mean relatively to us’’: A trainer 


* J. Burnet, The ethics of Aristotle, 216-217, London, 
Methuen, 1900. Burnet cites the three “proportions” of 


Theon of Smyrna as an example of this use of the term 
“proportion.” 
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of athletes has to determine the right amount of 
food for his trainees. Shall he give them 10 
pounds of food for a meal or 2 pounds? Or shall 
he give them the “happy medium’’? The trainer 
will probably do none of the three things. 
Ten pounds of food for a meal, the one extreme, 
is too much for a beginner but not for an accom- 
plished wrestler, while two pounds of food is too 
little even for a beginner. Therefore, he will 
determine the amount of food not in terms of 
general standards but in view of the weight 
and gymnastic accomplishment of his trainees. 
The ‘‘mean relatively to us’’ is thus a medium 
between two extremes both of which could be 
considered as possible shares in distribution. 
This kind of mean may be required in cases where 
the proper share cannot be determined in exact 
quantities but only in general ways and where 
the shares have to be corrected 
particular personal circumstances. The ‘‘mean 
relatively to us’ would represent a genuine 
correction of distribution which otherwise has 
followed the rule of geometric proportion. 

The mean applying to voluntary transactions 
is the one “which is one and the same for all 
men.” It is a mean between things (pécov rov 
mpayuaros) regardless of their relation to par- 
ticular persons though not to people generally. 
The four terms are now material objects ex- 
pressed or expressible in quantities, and the 
middle terms are identical in nature and quantity 
(as explained by Aristotle in a more general and 
principal manner in Physics, VIII, 8, 262a, and 
Metaphysics, B, 4, 999b). The transactions to 
which corrective justice applies are purchase, 
sale, loans, deposits, etc.—transactions, then, 
in which one object only is involved and this 
is defined in monetary terms or in specified 
quantities such as the amount of bushels of wheat 
in a “loan for use’’ to a farmer. Aristotle has 
failed to give us an example of a transaction 
subject to corrective justice; we offer, therefore, 
one of our own—following Burnet in the inter- 
pretation of 


in view of 


this by no means unequivocal 
concept—presuming that it represents Aristotle’s 
intentions. A man has bought a house for 12 
minae. After taking over, he discovers damages 
which, in his opinion, lower the value of the 
property to 8 minae. He goes to court and 
sues for the restoration of the 4 minae by which, 
he claims, he was overcharged. The seller of 
the house still claims that the house was worth 
the 12 minae which he has received. Now, the 
judge establishes a value of the house which will 
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be the intermediate between the two claims, 
i.e., 10 minae. Thus he acted according to the 
rule of arithmetic proportion: 12 — 10 = 10 
— 8. According to the expression of Aristotle, 
in the original deal, the seller has “gained’’ 2 
minae and the buyer has “‘lost’’ 2 minae; there- 
fore, the seller has had a ‘double excess’’: his 
own ‘“‘gain’’ and the “‘loss’’ of the seller. ‘For 
when something is subtracted from one of two 
equals and added to the other, the other is in 
excess by these two” (Eth. Nic., V, 4, 1132a, 
32-35). The equals Aristotle is referring to 
are the amount of money the seller should have 
received and the amount of money the purchaser 
should have paid, as ruled by the judge. These 
two amounts, the middle terms of the proportion, 
are the two sides of the same transaction, the 
outlay of the purchaser and the receipt of the 
seller, and are, of identical. They 
represent the ‘‘value’’ of the object as estab- 
lished by the judge, and express the “‘just price.” 
The judge has acted as ‘‘a sort of personified 
justice’; Aristotle calls him, by way of analogy, 
the ‘‘intermediate”’ itself. In establishing the 
‘‘just price,” the judge has found an intermediate 
‘which is one and the same for all men.” ‘‘For 
it makes no difference whether a good man has 
defrauded a bad man or a bad man a good one 
.; the law looks only to the distinctive char- 
acter of the injury, and treats the parties as equal 
”’ (Eth. Nic., V, 4, 1132a, 2-5). Whereas 
distributive justice determines the proportion 
among natural unequals in accordance with 


course, 


their merits and capacities, corrective justice 
treats the parties to a deal as equals by looking 
at them exclusively as agents in a_ typical 
transaction and abstracting from the natural 
inequality of their individualities and circum- 


stances. Corrective justice is 
scope and abstract in character. 

The contrast between the two forms of partic- 
ular justice thus implies more than a mere 
difference between geometric and arithmetic 
proportion; it involves also the antithesis 
between “nature” and “‘law”’ or ‘‘nature’’ and 
“convention” as the two opposing principles of 
justice. Distributive justice is ‘‘natural justice,”’ 
corrective justice the justice as instituted by 
laws of society and conventional agreement 
between people. This is Aristotle’s answer to 
one of the great ideological conflicts in Greek and, 
particularly, Athenian society in the fifth and 
fourth centuries. The breakdown of tribalism 
in the sixth century and the subsequent warfare 


universal in 
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between the old landowning and the rising 
mercantile classes were accompanied, among 
other ideological antagonisms, by a fight over 
the nature of justice. The adherents of the 
tribal organization, in which the political power 
rested with the landowners and the oligarchic 
rulers, saw in justice a principle derived from the 
natural inequality of men and protecting the 
social institutions built on it. The “natural 
laws’? were declared unchangeable. Their op- 
ponents, representing the merchants and manu- 
facturers and striving for a democratic rule, 
considered justice a principle of equalization and 
the laws based on this principle subject to 
change and modification as the conditions of 
society required. Pericles’ ‘‘equality before the 
law”’ served them as an illustration of what they 
understood by justice. 

Though it is difficult to trace the origin of the 
concept of justice as “‘conventional’’ law, it is 
reasonable to assume that it has sprung up in 
the circle of the Sophists and that it has been 
used by them as a philosophical argument. 
But we have evidence that it has been known 
and discussed in other quarters of Greek society, 
too. To say that laws are man-made does not 
imply that they are arbitrary; though change- 
able, they follow a set rule and as distinct a 
principle as “natural” laws. Protagoras seems 
to have stated that clearly enough (Thaetetus, 
172B). Plato combined the new ‘‘conventional- 
ism’’ with his own “‘naturalism”’ in the Republic 
(369 B,C) to explain the origin of the city; 
according to him, the city owed its existence to 
an “agreement” between citizens, yet on the 
basis of a “‘naturalistic’’ principle, viz. the 
division of labor.’ Aristotle followed his teacher 
in this combination of naturalism and conven- 


® Ernest Barker, Greek political theory. Plato and his 
predecessors, 2nd ed., 64-85, London, Methuen, 1925, offers 
the best discussion of the antithesis of nature (physis) 
and law (nomos) in Sophist philosophy. He illustrates the 
antithesis by analyzing a fragment from the writings of 
the Sophist Antiphon. In more recent literature on Greek 
political theory this antithesis was treated, among others, 
by K. R. Popper, The open society and its enemies, 1. The 
spell of Plato, London, G. Routledge & Sons, 1945. 
Popper maintains that, apart from Pindar and Herodotus, 
the Sophists Antiphon, Hippias and Protagoras were the 
pioneers in the field (p. 204). Cf. also A. D. Winspear, 
The genesis of Plato’s thought, N. Y., Dryden Press, 1940. 
Winspear cites the Pythagorean Philolaus as using the 
phrase “by nature and not by custom,” although not in 
connection with justice, and the materialist Archelaus as 
applying it to justice (p. 144). 

7 Popper, op. cit., 66. 
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tionalism, and blended it with elements of 
Pythagorean theory. It is interesting to note 
in Aristotle’s theory to what aspects of individual 
and social life the two principles apply: ‘‘natural”’ 
justice rules, among other departments, that of 
distribution of wealth and partly also the 
exchange of goods insofar as exchange of goods is 
based on the division of labor; ‘“‘conventional’’ 
justice regulates, again among other depart- 
ments, that of business transactions and con- 
tracts and the exchange of goods insofar as 
exchange is associated with money, the typical 
creation of a mercantile society. ‘‘Natural”’ 
justice loses its absoluteness if not its primacy 
and becomes confined to one realm of society; 
the other realm is handed over to ‘‘conventional’”’ 
justice. 

The twofold connection of distributive and 
corrective justice with the exchange of goods 
makes it evident why the commentators of 
Aristotle, from at least Thomas Aquinas on, 
until today, with few exceptions, have main- 
tained that there are two principles of particular 
justice only and that exchange of goods belongs 
either to the one or the other, preferably the 
latter one. The single exception to this tradi- 
tion in recent times, of whom we know, is D. G. 
Ritchie, the English philosopher and historian 
of the philosophy of law. Ritchie asserted that 
Aristotle distinguished three types of justice, 
the third one being what he named ‘‘Catallactic”’ 
or ‘‘Commutative”’ Justice.* He further pointed 
out that each of the three principles follows a 
distinct mathematical formula; the formula of 
“Commutative Justice’”’ is “‘Reciprocal Propor- 
tion.’’ Ritchie’s hypothesis was rejected by as 
eminent an authority as Burnet® and apparently 
went unnoticed by other scholars. The more 
recent editors and commentators of the Ethics 
continue to adhere to the traditional interpreta- 
tion in’ face of Aristotle’s own statement to the 
contrary and in spite of the difficulty to fit 
exchange of goods into either of the two types of 
particular justice. Aristotle’s insistence that 
the three types of justice correspond to definite 
mathematical patterns was easily dismissed as a 
fancy if not as something worse.!® And his 

8 Aristotle's subdivision of ‘‘Particular Justice,” Classical 
Review, 8: 185-192, London, 1894. Ritchie found a lonely 


forerunner of his own hypothesis in Pufendorf who made 


the same distinction in his, De Jure Naturae et Gentium 
(p. 191, n. 1). 


9 The Ethics of Aristotle, 217. 
10 To cite examples of how Aristotle’s mathematical 
patterns of justice were regarded and how reciprocal justice 
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warning against confusing distributive and 
corrective justice with the principle that regu- 
lates exchange of goods was given no attention. 
Aristotle says: ‘“‘Now, ‘reciprocity’ fits neither 
distributive nor rectificatory justice. . . . Butin 
associations for exchange this sort of justice 
does hold men together—reciprocity in accord- 
ance with a proportion and not on the basis of 
precisely equal returns” (Eth. Nic., V, 5, 1132b, 
23-25). 
III 


In order to understand why Aristotle has 
introduced a third form of particular justice, 
why he has defined the forms of particular 
justice in mathematical terms, and why he has 
assigned logical categories an ontological char- 
acter, we have to go briefly into Aristotle’s 
relation to Pythagorean philosophy. 


in exchange was confused with corrective justice we quote 
from the two widely used books on the history of Greek 
philosophy by Zeller and Ueberweg. Zeller in his authori- 
tative History of Greek Philosophy says Aristotle ‘‘dis- 
tinguishes justice in dividing from justice in correcting. 
The first has to apportion the honors and advantages 
which accrue to the individual from the community ac- 
cording to the worth of the recipient, the second must 
see that the balance of gain and loss is kept on either side 
in voluntary contracts. . . . For the first, Aristotle per- 
versely maintains, the principle of geometrical proportion 
holds good, for the second the principle of arithmetical 
proportion” (italics are ours). Eduard Zeller, Outlines of 
the history of Greek philosophy, Trans. by Alleyne and 
Abbot, 212, N. Y., H. Holt, 1890. Zeller has toned down 
his disapproval of Aristotle’s method in subsequent edi- 
tions of his work. In the 13th edition he writes: ‘‘For the 
first—as Aristotle curiously observes—the principle of 
geometrical proportion holds good’ (italics are ours). 
Zeller, Outlines of the history of Greek philosophy, 13th ed., 
revised by W. Nestle and translated by L. R. Palmer, 191, 
N. Y., Harcourt, 1931. In another work on Aristotle and 
the earlier peripatetics, translated by Costello and Muir- 
head, N. Y., Longmans, Green, 1897, Zeller deals more 
closely with the concept of ‘‘proportionate reciprocity’’ 
but is unable to see its relation to either distributive or 
corrective justice (2: 172, n. 2). Friedrich Ueberweg, too, 
distinguishes two types of “‘particular’’ justice and, prob- 
ably following Thomas Aquinas’ practice, confounds cor- 
rective and commutative justice. In his popular History 
of philosophy (trans. from the 4th German ed. by G. S. 
Morris, N. Y., C. Scribner’s Sons, 1903), he writes: 
“Justice . . . is further divisible into two species, of which 
the one is applied in the distribution of honors and posses- 
sions among the members of a society, while the other takes 
the form of commutation in intercourse or trade... . 
Distributive justice . . . rests on geometrical proportion. 
. . . Commutative justice . . . proceeds by arithmetical 
and not by geometrical proportion, since it regards not 
the moral worth of the persons involved, but only the ad- 
vantages gained or injury suffered by them. . . . It is the 
arithmetical equality whose place in the economy is justly 
vindicated by Aristotle” (1: 175). 
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We are fully aware that the affinity of Aristotle's 
reasoning with Pythagorean doctrines was not 
solely based on his own acquaintance with 
Pythagoreanism but was mediated also through 
the influence of Pythagorean concepts in Plato's 
work. How strongly Plato’s own thought on 
such fundamental issues as the cosmology bears 
the imprint of Pythagorean reflections may 
be seen in the JTimaeus. Furthermore, the 
concept of eternal forms underlying the observ- 
able facts of natural and social life may belong to 
a much older and more general tradition of 
Greek intellectual life. But the Pythagoreans 
have given this old idea a new version and a 
more distinct form. And Aristotle, on his part, 
has put Pythagorean methods and concepts to 
a more specific use than Plato; he has employed 
them in his analysis of concrete social phenom- 
ena. Pythagorean mathematical and symbolical 
concepts served him both as ontological cat- 
egories and heuristic principles. Werner Jaeger 
pointed to this feature in Aristotle’s writings: 


The old geometrical cosmos of the Greeks was 
differentiated but not broken by Aristotle’s picture 
of the world. The new ideas of the fourth century 
were introduced into its typical outlines. Reality 
is now seen from within; it is no longer solid, but to 
a certain extent transparent. Aristotle completes 
the reception of Platonism into the ordinary Greek 
picture of the world." 


Yet Aristotle has not simply adopted Pytha- 
gorean notions. He has, at the same time, re- 
fined them as tools of analysis. This becomes 
quite apparent in the way in which he applied 
the Pythagorean concept of ‘‘reciprocity”’ to his 
theory of exchange. 


In introducing the principle 
of “reciprocity”’ 


as a third form of particular 
justice he registers serious reservations toward 
the manner in which the Pythagoreans used it 
(Eth. Nic., V, 5, 1132b, 21ff.). His argument 
seems to run like this: The Pythagoreans have 
meant by “reciprocity” exchange of equal things 
in the sense of the “‘lex talionis,’’ the Biblical 
“an eye for an eye.”’ If this were so, “‘reciproc- 
itv’’ would form the principle of 
justice. In dealing with things of 


corrective 
identical 


" Op. cit., 389-390; cf. also Winspear, op. cit., 96. Win- 
spear says that the principle of ‘‘mathematics as a ground 
of explanation” for phenomena ‘“‘seems to have been used 
by the Pythagoreans, and was certainly used by their 
disciple Plato . . . as a static and conceptual ‘ground of 
explanation’ underlying isolated and atomic appearances 

in contrast to the materialist philosophers who 
used the same principle as a dynamic concept for the 
explanation of change. 
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nature such as two amounts of money, the 
problem consists in finding the proper amoun 
and that is the ‘‘mean.”’ But in exchange the 
two goods are not identical or, as he calls it 
not ‘‘equal’’ (isov); they have to be ‘‘equalized’ 
before the proper price can be established. 
Reciprocity takes place “in accordance with a 
proportion and not on the basis of equality’ 
(xar’ dvadoyiav kai uh Kar’ iodrnta). 


To identify 
“reciprocity” 


with corrective justice or justice 
in general, as the Pythagoreans have done, is, 
therefore, incorrect. Modern commentators o! 
the Ethics have accused Aristotle of imputing 
into the theory of the Pythagoreans what they 
cannot have meant. They maintain that the 
Pythagoreans have used a numerical formula 
without ethical implications to explain exchange 
or that the term “reciprocity”’ signified to them 
the same as to Aristotle.” We think that we 
can trust Aristotle’s knowledge of Pythagorean 
philosophy which was more complete than ours 
can possibly be. More important seems to us 
the fact that Aristotle in this context expressly 
refers to the Pythagoreans when discussing 
exchange, and that he states his deviation on 
this point from their teachings which he appears 
to have faithfully accepted otherwise. 

To speak of Aristotle’s relation to the 
Pythagoreans is to put it too generally. Pythag- 
oreanism covers a broad range of ideas from 
esoteric mysticism and political reformism to 
a rationalistic mathematical theory. Aristotle 
was apparently most attracted to the rationalistic 
elements in Pythagoreanism but not disinclined 
to adapt discriminatingly some of their political 
theorems and metaphysical speculations. The 
authority of his information on Pythagorean 
philosophy and the source of some of his own 
reflections in the field of social theory were hereby 
Archytas and his school, a particular group of 
philosophers to whom he referred as the ‘‘so- 
called”’ Pythagoreans. 

Archytas who lived in Tarentum in the second 
half of the fourth century was a splendid figure, 
a man of great versatility and remarkable 
accomplishments in many fields. He was a 


12So J. A. Stewart, Notes on the Nicomachean Ethics of 
Aristotle 1: 462, Oxford, Clarendon Press, 1892. Harold 
Cherniss is inclined to follow Stewart’s criticism of Aristotle 
and to give even more credit to the Pythagoreans. He 
writes: ‘It is not, however, certain that the Pythagoreans 
did not rather mean to express by the word [avrimerovG6s | 
reciprocal proportionality.’’ Aristotle's criticism of Preso- 
cratic Philosophy, 226, n. 39, Baltimore, Johns Hopkins 
Press, 1935. 
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professional soldier and was elected seven times 
as commander-in-chief of his native city, an 
honor never bestowed on any other commander 
in Tarentum. He won fame as a philosopher, 
mathematician, musician, inventor, and author. 
He came to power probably close to the time of 
Plato’s journey to Sicily in 367 B.c. Plato 
made the acquaintance of Archytas in about 368 
and a friendship ensued between the two men in 
the course of which Plato cemented relations 
between Archytas and the tyrant of Syracuse, 
Dionysius II, the friend of Plato. Aristotle, 
through his teacher, was therefore well acquainted 
with the teachings of Archytas. He documented 
his interest in the great Pythagorean by writing 
a work on the philosophy of Archytas and in 
giving extracts from Archytas’ books in one 
of his essays." 

Archytas’ connection with the philosophy and 
political ambitions of the Pythagoreans is by no 
means clear. For good reasons, Aristotle refers 
to him as a ‘“‘so-called’’ Pythagorean as Plato 
did, too. It is true that Archytas liked to 
create the impression that his innovations in 
mathematics and the sciences—mechanics and 
astronomy, mainly—were merely a continuation 
of the Pythagorean tradition; Erich Frank 
suggested that Archytas did that in order to 
confer on his new theories the flair of tradition 
and dignity and thus to make them more 
acceptable to his contemporaries. Actually, 
Archytas’ serious endeavors in the exact sciences 
had little in common with the quasi-scientific 
and numerological doctrines of the older Pythag- 
oreans and their probably mythical founder." 
The same is true of him as a statesman and 
political reformer. Although his ‘‘political prin- 
ciples were strongly influenced by Pythagorean- 
ism,’’ he was not an exponent of the rule of the 
Pythagorean club in Tarentum.” 

18 Diogenes Laertius in his Lives of eminent philosophers, 
V, 25, mentions among the writings of Aristotle a work 
“On the philosophy of Archytas,”’ consisting of three 
books, and one book ‘Extracts from the Timaeus and 
from the Works of Archytas.”’ Both works of Aristotle 
are lost. Erich Frank infers from this and other evidence 
that Archytas has been the main source of Aristotle’s 
information about Pythagoreanism. Erich Frank, Plato 
und die sogenannten Pythagoreer, 361, n. 196, Halle, Max 
Niemeyer, 1923. 

4 Erich Frank, ibid., 75-76. 

‘6 Kurt Von Fritz, Pythagorean politics in southern Italy. 
An analysis of the sources, 97, N. Y., Columbia Univ. 
Press, 1940. Von Fritz notes that Archytas ‘‘was not 
strategos because he was a Pythagorean and because the 
Pythagoreans ruled his city, but he was freely elected 
under constitutional procedure.”’ 
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Of Archytas’ various achievements in math- 
ematics and the sciences, only one is pertinent 
to our study. It is his theory of proportions. 
In his book On Music, of which a fragment has 
come down to us, he defined the three proportions 
which were supposedly developed by Pythagoras 
himself: the arithmetic, the geometric, and the 
‘“‘subcontrary”’ which he renamed the ‘‘harmonic”’ 
proportion. He defined them thus: 





















































We have the arithmetic mean when, of three terms, 
the first exceeds the second by the same amount as 
the second exceeds the third; the geometric mean 
when the first is to the second as the second is to the 
third; the ‘‘subcontrary”’ which we call the ‘‘har- 
monic’’ when the three terms are such that, by what- 
ever part of itself the first exceeds the second, the 
second exceeds the third by the same part of the 
third." 















































An example of the harmonic proportion given 
by the Pythagorean Philolaus is 12 — 8:8 — 6 
= 12:6. In this proportion the first term, 12, 
exceeds the second term, 8, by 3 of itself, viz., 
4, and the second term, 8, exceeds the third, 6, 
by 4 of the third term, viz., 2. ‘“‘That is, if } is 
the harmonic mean between a and c, and if 
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Heath has given the following explanation of the 
nature of the three proportions: “If a > 6 >, 
the following formulae show the first three 
means, the arithmetic, geometric, and harmonic. 



































Formula 


a—b a b c 
b—c a b Cc 


Equivalent 











a+c = 26 (arithmetic). 















































a—b a . oi 

(2) ae ee ac = 6 (geometric). 
a—b a 1 1 2 roe 

(3) = + — = —(harmonic).’’” 
b—c c ee”. 2-5 

The harmonic proportion, therefore, is the 




















reciprocal of the arithmetic proportion. In 
modern language, as pointed out earlier, we 
have reserved the term “proportion” to the 
geometric proportion and consider the arithmetic 



































16 Sir Thomas L. Heath, A manual of Greek mathematics, 
51, Oxford, Clarendon Press, 1931. The above quoted 
passage is apparently Heath’s translation of fragment 45B 
in Hermann Diels, Die Fragmente der Vorsokratiker, 271- 
272, Berlin, Weidmannsche Buchhandlung, 1903. 

17 Heath, zbid., 52. 
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and harmonic proportions as series of numbers 
or terms. The arithmetic proportion is a 
series of numbers in arithmetic progression as 
2,6,10, and the harmonic proportion is a series 
of reciprocals in arithmetic progression as in 
&, b, vy. 

In Aristotle's 
fundamental 


time these were the three 
proportions. The Pythagoreans 
have added another seven to the original three 
but the first three proportions retained their 
prominent place in the teaching of the Py- 
The Plato-commentator Theon of 
Smyrna (second century A.D.) wrote in a Neo- 
pythagorean spirit a manual on mathematical 
subjects ‘“‘such as a student would require to 
Plato’’ (Heath, tbid., 70), 
in which he treats these proportions much as 
Aristotle has done in his writings. Whether 
Aristotle, in using his “reciprocal proportion- 
ality,’ meant to refer to the harmonic pro- 
portion is open to conjecture. As a matter 
of fact, in the harmonic proportion there is 
what Aristotle called a “‘cross-conjunction”’ be- 
tween the first and the third term as can be 
seen in the above formulation of the harmonic 
proportion by Heath. 


thagoreans. 


enable him to read 


We have dealt more closely with Archytas’ 
theory of proportions because in the political 
theory of the the geometric 
proportion, in a symbolic manner, has played a 
leading role. 


Pythagoreans 


This holds good in Archytas’ 


political ideas, too, to judge from the little we 
know about it. According to the Pythagoreans, 
“the eternal fact of inevitable inequality under- 
lies everything and is the basis for social institu- 
tions. Society is made up of individuals differ- 
ing in virtue and other qualities.’"'’ A reasonable 


‘8 Edwin L. Minar, Jr., Early Pythagoraean politics in 
practice and theory, 109, Connecticut College Monographs, 
No. 2. Baltimore, Waverly Press, 1942; cf. also Winspear, 
op. cit., 88-89. Winspear claims that the Pythagoreans 
have also known arithmetic proportion as a symbol for 
democratic equality. “... Inthe fifth century, probably, 
this aversion to equality took the form of a preference for 
geometric or harmonic proportion rather than arithmetic. 
Later (in the fourth century) Pythagorean thinkers found 
that they could do lip-service to equality as they did to 
democracy, and at this stage arithmetic proportion as a 
key to the nature of justice achieved some favor among 
them” (ibid., 94-95). We are inclined to agree with 
Winspear that in the fourth century Pythagoreans em- 
ployed both types of proportions, the geometric and arith- 
metic, as symbols of social justice; however, we take ex- 
ception to his generalizations about and prejudiced treat- 
ment of the Pythagoreans “doing lip-service to equality.” 
Archytas may serve as an example of a Pythagorean 
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order in a society of unequals is therefore a rule 
which establishes relations between its members 
according to their relative worth and puts 
individuals in positions corresponding to their 
abilities. The mathematical (symbolic) expres- 
sion of such rule is the ‘‘geometric proportion.” 
Archytas is quoted as having said that the law of 
a state is in conformity with nature ‘‘when it 
imitates the justice of nature. This is propor- 
tional justice, which comes to each man according 
to each man’s worth.’’'® The rule of proportion 
seems to be an ideal justification of an aris- 
tocratic society and undoubtedly has been used 
as an ideological weapon by those Pythag- 
who defended the aristocratic 
against rising democratic tendencies. However, 
this inference is not compelling. The symbolical 
expression of Pythagorean political theory was 
general and fluid enough to allow various and 
differing applications of the principle, as long 
as the central idea of proportionality was 
retained. It was a conservative, but not neces- 
sarily a politically reactionary, principle.” This 
can be demonstrated in the case of Archytas’ 
own activities as a statesman. When Archytas 
rose to power in Tarentum, the old conflict 
between the ‘“‘commercial’’ classes of traders, 
craftsmen, and fishermen, whose activities 
formed the main source of Tarentum’s wealth 
and who were strongly imbued with democratic 
ideas, and the landed aristocracy whose wealth 
derived from agriculture reached a new high. 
Archytas, inspired by Pythagorean ideas, 
brought about a certain political balance and 
carried out agricultural reforms, such as granting 
the use of land to the poor. He thus defended 
a democratic society against the claims of the 
old aristocracy by demonstrating that in a 
democratic society offices would go to those who 
deserve them on the strength of their services 
to the community. 

Archytas or members of his school in Tarentum 
seem to have made the most liberal use of such 
analogies between proportions and 


oreans order 


political 


rules, be it to explain the principles of certain 
types of government or to stipulate rules for 


who, being opposed to aristocratic rule, was genuinely 
in favor of ‘“‘equality”’ as he understood it. 

Minar, tbid., 112. He quotes from fragments of 
Archytas’ On law and justice (Stob. Fl. 43.132). 

20'Von Fritz has shown that “‘in spite of the hierarchic 
tendencies of the [Pythagorean ] order the strongest oppo- 
sition [to Pythagoreanism ] came from those among the 
aristocrats who looked upon themselves as the preservers 
of the old tradition” (op. cit., 98). 
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a just government. We select two fragments, 
both ascribed to Archytas but definitely not of 
his authorship. Both bear a striking resemblance 
to Aristotle’s argumentation and may have served 
him asa model. The one says that Archytas has 
called the Spartan State a balanced constitution 
because the Spartans have applied the rule of 
“reciprocal proportionality’’ to their political 
life.2!_ This reference discloses that the term 
“reciprocal proportionality,’ which Aristotle took 
over from the Pythagoreans, has been regarded 
as an expression of Archytas. The other 
fragment deals with the connection between 
proportion and justice in contracts and business 
transactions. It is also attributed to Archytas 
himself but comes probably from one of his 
disciples. It says: 

Correct calculation when found puts an end to 
civil strife and increases concord. For when this 
takes place greed disappears and equality prevails, 
because by means of calculation we come to agree- 
ment over contracts (ovva\\ayuatrwrv). Because of 
it the poor receive from the powerful and the rich 
give those in need, both in confidence that through 
it they will have that which is fair and equal. Thus 
as the rod and check of evildoers, it stops those who 
know how to calculate before they commit injustice, 
persuading them that they will not be able to escape 
detection when they come up against it; those who 
cannot calculate it restrains from injustice by show- 
ing them that in this very fact they are committing 
injustice. 


21 This statement of pseudo-Archytas is tc be found in 
the commentary of Alexander of Aphrodisias, the most 
important commentator of Aristotle’s works in antiquity 
(ca. 200 A.D.), on Aristotle’s Metaphysics, 985b, 26. It is 
quoted by Stewart, op. cit. 1: 445. Even if the term 
“reciprocal proportionality’? was not used by Archytas 
himself—and it seems unlikely that Archytas should have 
looked upon the Spartan state as an exemplary govern- 
ment—Alexander’s remark indicates to us that the concept 
might have formed a part of Pythagorean political specu- 
lation. We cite Alexander as a source of information 
about Pythagoreanism in the belief that in his time 
Pythagorean literature was still well known and because 
Alexander was a sober scholar “holding aloof from the 
mystical tendencies of the Academics of his time.’”’ J. E. 
Sandys, A history of classical scholarship, 1: 340-341, 3rd 
ed., Cambridge Univ. Press, 1921. 

2 We take this translation of fragment 47 B 3 in Diels’ 
Vorsokratiker, 273, from Minar, op. cit., 91. We have 
changed only Minar’s translation of the term ovva\\ayuara 
which he renders with ‘mutual problems.’”’ Diels trans- 
lated ‘“gegenseitige Handelsverpflichtungen”’ (mutual busi- 
ness obligations) and Mullach ‘‘contractus’”’ (Fragmenta 
Philosophorum Graecorum, 1: 562, Paris, Didot, 1875). 
[t is the same expression Aristotle uses in describing those 
transactions which are subject to corrective justice. The 
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Delatte already has pointed out the parallel 
between the political and economic reforms of 
Archytas at Tarentum and Archytas’ theory of 
proportion. The above cited fragment shows, 
according to Delatte, how the theory of propor- 
tions can be adapted to meet social needs and 
new conditions which arise in political practice.” 
Here, the fundamental concept of Aristotle 
takes shape: to establish social order means to 
find the right proportions and to apply them to 
the life of the community. Then the rich and 
the poor ‘“‘will have that which is fair and equal”’ 
distributive justice—and “it stops those who 
know how to calculate before they commit 
injustice’ in contracts—corrective justice. 
Aristotle must have been very receptive to 
such ideas. The political strife between the 
landed aristocracy and the commercial classes 
in Athens resembled the social and _ political 
developments in the Tarentum of Archytas. 
The commercial classes of Athens fought as 
much for imperialistic expansion and monetary 
commercialism as for political democracy; the 
privileged or formerly privileged classes fought 
for landholdings and oligarchic rule. Plato, 
the scion of a family belonging to the old 
aristocracy, took passionately the side of 
oligarchy and landed aristocracy. He built up 
his own version of oligarchic government, and 
it seems not unjustified to assume that in 
devising his rule of the learned philosophers he 
was thinking of Archytas, the great sage and 
successful statesmar.** In the Laws (744 B), 
the aged Plato was willing to concede political 
power to the wealthy apart from the born 
aristocrats and the virtuous. Aristotle remained 
uncompromising toward the commercial classes; 
he was not prepared to give political power to 
those whose wealth was derived from commercial 
profits. In the Politics he has drawn a strict 
line between the accumulation of wealth for 
the sake of the “noble” life and the limitless 
hunt for money as an end in itself. Commercial 
life, the exchange in the market, was to be 
subjected to a principle that insured ‘‘exchange 
of equivalents” and excluded ‘‘profits’’ and the 
accumulation of wealth from profits. He thought 
it not proper for the ‘‘citizen’’ to get wealthy in 





term Aoyiwpds, i.e., “correct calculation,” might be equiva- 
lent to “establishing proportions.”’ 

*% A. Delatte, Essai sur la politique pythagoricienne, 259, 
Liege, Vaillant-Carmanne, 1922, as quoted by Minar, 
op. cit., 91-92. 

*4 So Popper, op. cit., 172. 
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this manner. On the other hand, the trader, 


too, was to be prevented from becoming rich 
at the expense of the non-commercial citizen. 
The solution of the problem lay in the application 
of “particular justice’ to the distribution of 
wealth and to business transactions; it 
the rule of proportion. 


was 


Aristotle adopted from the ‘‘so-called’’ Pythag- 
oreans, besides such principles as the correspond- 
ence of proportions and political justice, some of 
his most fundamental concepts and procedures. 
The ‘‘mean,”’ the measure of justice, is a Pythag- 
orean doctrine and was expounded as such by 
Plato in the Philebus; from there it found its 
way into Aristotle’s Ethics2® The mean as a 
measure, however, was an analogy Aristotle 
introduced into his philosophy at a later stage 
of his development. ‘‘In his early works as in 
the Platonic Protreptikos, he had stated: ‘The 
Good is the exactest measure’; in the Ethics 
of his mature period, the ‘mean,’ the ‘mesotes,’ 
is merely an analogy (xaé’ éagrov) and is the 
opposite of exactness.’’* Another use of math- 
ematical terms (épo.) as purely logical analogies 
can be seen in Aristotle’s application of the 
old Pythagorean numerical symbol of justice. 
“Aristotle tells distinctly that the Pythagoreans 
explained only a few things by means of numbers 
(Met., M. 4, 1078b)"”’ and “that according to 
them justice was four.’’? In Aristotle’s 
philosophy this symbolic number, rooting in 
old mystical beliefs, takes on a new rationalistic 
meaning. If justice is essentially a proportion 
and every proportion involves four terms, two 
people and two things, then the number four 
expresses a logical relation. 

Aristotle aso agreed expressly with the 
Pythagoreans if they presented the relation 
between things as numerical ratios (Met. N. 3, 
1090a, 20-23). He reports on the authority of 
Archytas®* that the Pythagorean Eurytos ‘‘used 
to give the number of all sorts of things, such as 
horses and men, and that he demonstrated 
these by arranging pebbles in a certain way” 


( Met., N. 5,1092b,10-11). Inthe same manner, 


* John Burnet, Early Greek philosophy, 112, n 
ed., London, A. & C. Black, 1930. 

* Harold Schilling, Das Ethos der Mesotes, 14. Eine 
Studie zur Nikomachischen Ethik des Aristoteles. Heidel- 
berger Abhandlungen zur Philosophie und ihrer Geschichte. 
No. 22. Tuebingen, Mohr, 1930. 

7 Burnet, op. cit., 107-108. 

** Burnet, idid., 100, n. 2. Burnet reports that it is 
made clear by Theophrastus’ commentary on the Meta- 
physics that Archytas was the source of this statement. 


. 2, 4th 
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Aristotle made the terms of a proportion t« 
mean either men or things. In the geometric 
proportion of distributive justice the first and 
the second terms represent the two partners of a 
partnership and the third and the fourth terms 
their respective shares in the common fund. 
The identification of men and things with 
numbers or terms of a proportion, however, is 
merely an analogy (Met., N. 6, 1093b, 11-16). 
The word “‘term”’ ‘“‘was transferred by Aristotle 
from Mathematics to Logic. ‘Moreover, 
Aristotle compares his procedure to that ol 
those who bring numbers into figures (oxjyara) 
like the triangle and the square.’*® The square 
arrangement of persons and things in his pattern 
of “proportional reciprocity’ to be discussed 
presently is an illustration of this procedure 
which he admittedly has taken over from the 
Pythagoreans. 

How lively the tradition of Archytas has been 
in the Peripatetic School is testified by the 
writings of Aristoxenus of Tarentum (ca. 318 
B.c.), a pupil of Aristotle who was originally 
trained in Pythagorean philosophy at Tarentum 
and later became a member of the Peripatetic 
School.. Aristoxenus wrote, among other bio- 
graphical studies, a life of Archytas and con- 
tinued Archytas’ research on harmony in a 
celebrated work on music which made him the 
leading authority in the ancient world on the 
theory and history of music. He endeavored 
in his writings to synthesize Pythagorean and 
Aristotelian views on ethics and music. Aristotle 
induced him, in particular, to inquire not solely 
into general theories but also to examine empir- 
ical evidence for his theories. 
those of Aristoxenus’ 


9999 


The character of 
treatises which are still 
extant appears to support our contention that 
Aristotle and his pupils, following the master’s 
example, attempted to harmonize the teachings 
of Archytas and the doctrines of the Peripatetic 
School and to combine abstract reasoning with 
empirical research. 


IV 


Aristotle’s theory of exchange was an attempt 
to expound a rule by which the exchange of goods 
can be established as an exchange of equal values. 
Then each one receives what is ‘‘due to him”’ and 


justice prevails. The solution of this problem 
presupposes the answer to two questions: first, 
2° Burnet, The Ethics of Aristotle, 126. 
%© Burnet, Early Greek philosophy, 100; the passage re- 
ferred to is Met., N. 5, 1092b. 
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what ‘is due”’ to each of the two parties to the 
exchange, and, secondly, how can things of 
different quality which are exchanged exactly 
because of their qualitative difference be com- 
pared with each other and thus be “equalized”’? 
For example: 


Let A be a builder, B a shoemaker, C a house, D 
a shoe. The builder, then, must get from the shoe- 
maker the latter’s work, and must himself give him 
in return his own. If, then, first there is a propor- 
tionate equality of goods, and the reciprocal action 
takes place, the result will be ‘‘equality.’’ If not, 
the bargain is not equal, and does not hold; for there 
is nothing to prevent the work of the one being 
better than that of the other; they must therefore 
be equated (Eth. Nic., V, 5, 1133a, 7-14). 


The way to equate goods is “‘proportionate 
reciprocity.”’ ‘‘Proportionate reciprocity”’ exists 
if ‘the number of shoes exchanged for a house 

corresponds to the ratio of builder to 
shoemaker.’’ As every other form of particular 
justice, ‘‘commutative justice’’ involves four 
terms: the two persons who exchange their goods 
and the two goods, their ‘“‘works,’’ which they 
exchange. The mathematical or quasi-math- 
ematical pattern underlying ‘‘commutative jus- 
tice,’’ however, is more differentiated than either 
that of geometric or arithmetic proportion. It 
consists of a ‘‘figure,’’ a ‘“‘scheme,”’ and a propor- 
tion between the four terms of the figure. 

The figure Aristotle was thinking of must have 
been the following: 


A B 
ae 3 


> 


soe Ne 
C D 


In this figure A is a builder, B a shoemaker, C a 
house, and D a shoe. 

In presenting the diagram as above, we are 
following Burnet’s procedure*! which appears 
to us more convincing than the conventional 
geometrical square, where AB, BD, DC and CA 
are presented as the four sides of a square and 


*' Burnet, The Ethics of Aristotle, 225. However, we 
deviate from Burnet in that he interprets the conjunction 
of the four terms—A, B, C, D—as an arithmetic propor- 
tion in which the sum of the extremes equals the sum of 
the middle terms such as A + D = B+ C, whereas we 
hold that it is a conjunction of the alternando type of a 
geometric proportion, viz., A:D::B:C. 
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AD and BC as diagonal lines.® 


Now, Aristotle 
calls on us to effect a “diagonal conjunction” 
£ 


(} kara diayerpor cifeviis), i.e., to place in conjunc- 


tion A and D and B and C. Whereas in dis- 
tributive justice the conjunction (cvfevkis) is one 
between A and C and B and D, or between one 
man and his own good and the other man and 
his own good, the conjunction in “proportionate 
reciprocity’’ (avrurerovOés) is that between A and 
D and B and C or between one man and the 
other man’s good and vice versa. 

The term “proportionate reciprocity’’ has 
been defined by Euclid thus: ‘“‘Two magnitudes 
are said to be reciprocally proportional to two 
others when one of the first’is to one of the 
other magnitudes as the remaining one of the 
last two is to the remaining one of -the first.’ 
This definition, as Heath has remarked, requires 
that the magnitudes shall be all of the same 
kind.** The formula of ‘‘proportionate rec- 
iprocity’’ can be transcribed as following: 


4°22 SB. 
cm ee 


‘‘Proportionate reciprocity” is, therefore, a geo- 
metric proportion not between four terms but 


rather between four ratios. If we call the ratios 


A:D 
B:C¢ 


A:C=e 
B:D = f 


I 


5 
h 


* The diagram is presented as a parallelogram, among 
others, by Alexander Grant, The ethics of Aristotle 2: 118, 
4th ed., London, Longmans, Green, 1885; D. P. Chase, 
The Nicomachean ethics, 112, Everyman's Library, No. 
547, London, J. M. Dent & Sons, n.d.; Adolf Stahr, 
Aristotles’ Nikomachische Ethik, 171, Stuttgart, Krais & 
Hoffmann, 1863; Stahr draws only one diagonal. 

% Sir Thomas L. Heath, The thirteen books of Euclid’s 
elements, 2: 189, 2nd ed., Cambridge, Univ. Press, 1926. 
The definition as given by Euclid, Book VI, 2 


, is not 
intelligible. 


Therefore, Heath has used the transcription 
of this definition as proposed by Robert Simon in his 
English edition of The elements of Euclid (1756). Euclid’s 
own wording of the definition stresses that the relation 
between “reciprocally related figures’’ [avrurewovOéra oxh- 
ara] is one of ratios. Various mathematicians have 
interpolated into the text of Euclid ‘terms of ratios” 
which would support our transcription. In Euclid’s Ele- 
ments, this definition is “‘insular’’; Euclid has never applied 
it to parallelograms. For this reason Heath suggested 
that it has been later interpolated by Heron of Alexandria 
(150 B.c.?) who has it, too. 

* Heath, ibid. Proportional reciprocity requires equal- 
ity of the four magnitudes, A, B, C, D; that is exactly 
what Aristotle demands. In fact, A and B are no magni- 
tudes but “terms’’ by way of analogy; they are “equalized” 
if Cand D which are magnitudes are ‘‘equal.” 



















then e:f::g:h. In this proportion the ratios 
e:f and g:h are equal. As in a geometric 
proportion the first term (ratio) can be conjunc- 
tive with the third, and the second with the 
fourth term. Then e:g::f:h. 

So much to the formula. What does it mean 
to the problem as posed by the exchange of 
goods? 

First of all, if exchange is to take place, the 
two goods have to be “equalized.”” The equal- 
ization has to be effected prior to the exchange 
and precedes the square arrangement between 
persons and their goods. This postulate raises 
three questions: (1) What does Aristotle under- 
stand by the “‘inequality’’ of goods? (2) Why 
have the persons who exchange to be equated, 
too? (3) What is the equating factor? 

To answer questions (1) and (2) properly we 
have to recall what we have said earlier about 
Aristotle’s general view on economics. Aristotle 
could not conceive of goods as such but merely 
of goods in relation to persons, be it as products 
of human skill or as media of want satisfaction. 
Now, the fundamental ‘“‘inequality’’ of goods 
consists in their being products of different skills. 
“For it is not two doctors that associate for 
exchange, but a doctor and a farmer, or in 
general people who are different and unequal” 
(Eth. Nic., V, 5, 1133a, 17). Skill is what creates 
‘‘inequality’’ among people but it is this inequal- 
ity, the outgrowth of specialization, that leads 
to exchange. We recognize here the ‘natural 
inequality’’ of which Plato has spoken in the 
Republic and which he has regarded as the 
economic basis of the city-state. Equation of 
goods is thus identical with the equation of the 
skills whose products they are. ‘““The number 
of shoes exchanged for a _ house must 
therefore correspond to the ratio of builder to 
shoemaker.’’ But what is the ratio between 
the skills of the builder and the shoemaker? 

Suppose it is like 1:100. Then, one unit of 
the housebuilder’s work would be equal to 
100 units of the shoemaker’s work. The propor- 
tion would read— Builder : Shoemaker : : one house 
:100 pairs of shoes. How do we know that 
this is the ratio the skills? This is 
Aristotle's answer: 


between 


This proportion will not be effected unless the 
goods are somehow equal. All goods must therefore 
be measured by some one thing. Now this unit 
[something ] is in truth demand [need, i.e., } xpeia ], 
which holds all things together (for if men did not 
need one another's goods at all, or did not need them 
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equally, there would be either no exchange or not 
the same exchange) (Eth. Nic., V, 5, 1133a, 25—28).*** 


The equating factor is ‘‘need.’”” The word 
» xpeia has been persistently translated with 
“demand.” Although Aristotle has been con- 
scious of the interrelation between need and 
demand, i.e., the need backed up by purchasing 
power, here he meant unequivocally ‘‘need’’ 
only. However, he failed to differentiate 
between this and another aspect of the word 
‘““‘need.”” Need is what makes people desire a 
certain good but it is a specific quality of goods 
which makes them desirable to people. This 
quality inherent in products of a specific skill 
consists in their capacity to offer ‘‘want satisfac- 
tion.”” The term “need” has thus two aspects: 
“want” and “want satisfaction,” the one if 
seen from the point of the person who wants 
the good and the other if seen from the point of 
the good which gives what is wanted. 

The builder’s work is as much needed by the 
shoemaker as the shoemaker’s work by the 
builder. But the ‘‘want satisfaction” offered 
by the builder’s product exceeds that of a 
pair of shoes by 100 times. The builder’s skill 
exceeds by that much the shoemaker’s skill. 
That, in Aristotle’s mind, has nothing to do 
with the time involved in building a house or 
making a pair of shoes. ‘‘Labor’’ in the ab- 
stract, the labor-time of the Political Economy, 
is alien to Aristotle’s thinking; he never mentions 
it or implies it in his deductions. 

Yet he was very much concerned with the 
“value” of a skill. This value can be measured 
by the quantity of products of other skills for 
which it can be exchanged. ‘‘A man’s fortune,” 
wrote Adam Smith, “is greater or less, in 
proportion... to the quantity ... of the 
produce of other men’s labor which it enables 
him to purchase or command.’ When Adam 
Smith formulated what he thought to be a 


“In the above passage Ross translates & rux with 
‘unit.””. Taken literally the two words mean ‘a some- 
thing” and we like to retain the original meaning of this 
term. Aristotle explains later in the chapter what the 
nature of this “‘something”’ is, viz., a “representative of 
want” n the form of money. It helps to illuminate 
Aristotle’s way of exposition to reproduce his intentionally 
colorless and general term. Rudolf Kaulla made refer- 
ence to this phrasing of Aristotle’s statement—a phrasing 
designed to prepare the reader for a problem: the search 
for “the something’’ which makes goods comparable. Cf. 
Kaulla’s sentence quoted at the end of this essay. 

% Adam Smith, The wealth of nations, 1, chap. 5: 31, 
Modern Library edition. N. Y., Random House, 1937. 
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‘labor theory of value’’—but what in fact is a 
‘value theory of labor’’—he expressed very 
eloquently what Aristotle must have had in 
mind. And here lies the interconnection between 


‘“‘need”’ and “demand’’: the more valuable a 
man’s skill is than that of other men, the greater 
will be the quantity of products of other skills 
he can “command.” The purchasing power, 
the ‘‘demand,” follows from the value of the 
skill; what makes people want a product and 
what enables them to afford it are two different 
things. Of these two, the primary, in Aristotle’s 
eyes, is the “‘need.”’ 

Aristotle has expressed this thought in a 
metaphoric phrase which has been obscured 
unnecessarily by the commentators of the 
Ethics. After he has discussed the equaliza- 
tion of products of different skills that must be 
effected ‘‘to prevent the work of the one being 
better than that of the other,’”’ he says: 


(And this is true of other arts [besides house- 
building and shoemaking] also; they would have 
been destroyed if what the patient suffered [what 
the work received from the craftsman] had not 
been just what the agent did [ what the craftsman did 
to it], and of the same amount and kind.) (Eth. Nic., 
V, 5, 1133a, 14-16.) 


The metaphoric language—the “agent’’ and 
the ‘‘patient’’—can well be juxtaposed with 
another less abstract metaphor that Stewart 
has chosen:** as the seal imprints its picture 

% Stewart, op. cit., 455-458. Translation and interpre- 
tation of this passage depends on the way in which the 
terms ‘‘agent’’ (7d wovoty) and “patient’’ (7d mraoxov) are 
interpreted. As Stewart has shown, with reference to 
Plato’s Thaetetus, 157A, and Aristotle’s De Anima, III. 
5, 430a, the meaning of these terms is a purely logical one, 

There are two interpretations of ‘“‘agent’’ and ‘“‘patient”’ 
possible. Either the two terms denote the relation be- 
tween the craftsman and his work. This is Stewart’s 
version which we accept in principle. He translates the 
sentence thus: ‘‘. . . The arts would perish, unless, as the 
active element put forth action in each case to such and 
such extent and in such and such a mode, the passive 
element received the impression of this action conformably 
in each case to the extent and to the mode.” Stewart's 
elaboration of this connection, however, fails to meet the 
meaning of it in concreto and misses the application of 
this sentence to the economic argument. 

Or the two terms refer to the relation between the one 
producer and the other as parties to the exchange. This 
interpretation is offered, e.g., by H. Rackham in his 
edition of the Nicomachean Ethics, 282, n. b, Loeb Classical 
Library, Cambridge, Harvard Univ. Press, 1936. ‘‘The 
phrases ‘active element’ and ‘passive element’ seem to 
mean producer and consumer.’’ However, in exchange 
as conceived by Aristotle both parties are simultaneously 
producers and consumers, or rather givers and recipients, 
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into the wax, so the craftsman confers his 
craftsmanship on his work. He would cease 
to do it if he were not assured of receiving the 
equivalent for what his craft seems worth to him. 

Before diagonal conjunction takes place, the 
proportion reads A:C::B:D. The exchange 
ratio of C to D—one house to 100 pairs of 
shoes—equals the ratio of A to B or A’s skill to 
B’s skill. Expressed in ratios between A and 
the product of his skill and B and the product of 
his skill, the proportion is e:f. Geometric 
proportion of skills and the products of skills 
is one of the two factors which determine the 
exchange ratio of two goods. The whole 
proportion which regulates exchange, however, 
involves four ratios, viz. e:f::g:h, i.e., the ratio 
of skills to their products equals the ratio of A’s 
product (C) to B, and B’s product (D) to A. 
The problem is now to equate A:D and B:C. 

The one side of the proportion expressing 
‘proportionate reciprocity”’ has rid the goods of 
their incommensurability qua products of differ- 
ent skills. They are now commensurable qua 
media of want satisfaction. The other side of 
the proportion is designed to divest them of their 
incommensurability as media of particular satis- 
faction. A house fills a need unlike that filled 
by a pair of shoes. But both goods can be 
commensurable if looked upon not as satisfying 
this or that need but satisfying needs in general. 
“Now in truth it is impossible that things 
differing so much should be commensurate 
but with reference to want satisfaction they 
may become so sufficiently’ (Eth. Nic., V, 5, 
1133b, 18-22). The geometric proportion of 
goods received in exchange qua media of want 
satisfaction is expressed in the reciprocal ratio 
of the builder to shoes and the shoemaker to the 
house. It is the formula of ‘diagonal cross- 
conjunction”—A:D::B:C. Want satisfaction 
derived from the possession of one house must 
be equal to that derived from the possession of 
100 pairs of shoes. 

Here is then the total “proportionate rec- 
iprocity”’: 


The ratios e and g express the want satisfaction 





and that makes this interpretation appear rather unlikely. 
We mention this alternative, because Rackham’s reading 
seems to be the same as Thomas Aquinas’ which might 
have caused the latter’s fateful interpretation of this pas- 
sage (see p. 65). 
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or utility of their own skills and their products 
to the ones who offer the products of their skill 
in the market, i.e., the amount of the produce 
of other skills they receive in exchange for their 
own. The ratios f and A reflect the utility of 
the products of other skills to the ones who give 
away their own. 

Aristotle realized at once the difficulty in 
applying his concept to this particular instance 
of exchange. The one who wants a house, the 
shoemaker, can give only 100 pairs of shoes in 
exchange but that might not be what the 
housebuilder wants. For this reason Aristotle 
shifted his argument in two ways: First, he 
compared two producers whose valuation of want 
satisfaction is easier to demonstrate, viz., a 
shoemaker and a farmer. Secondly, he intro- 
duced into his reasoning money: the house- 
builder in exchange for his produce might get 
something that would bring him into possession 
not of a quantity of just one particular product 
but of an assortment of various goods the total 
value of which would be equal to the value of 
his own product. We shall discuss the function 
of money as “the representative’ of ‘‘need’’ 
later; the understanding of the function of 
money requires, in addition to the analysis of 
an exchange without “the double coincidence of 
want,”’ a clarification of the ‘equalization’ of 
“want satisfactions.’’ How can the want satis- 
faction of a pair of shoes and a specified amount 
of food be equalized (Aristotle fails to give an 
example; he just mentions ‘‘food’’)? 

Suppose a pair of shoes equals two bushels of 
wheat. ‘That means to say that a pair of shoes 
gives the farmer the same want satisfaction as 
two bushels of wheat give the shoemaker. How 
do we know that these two want satisfactions, 
the two “utilities,” are of identical intensity? 
Here enters the arithmetic proportion of the 
“corrective justice.” 

Arithmetic proportion applies where things 
or people being equal in quality or supposed to 
be equal are related to each other. In the 
case of “‘voluntary”’ transactions such as sale, 
purchase, or lending, the terms compared are 
expressed in quantities of an identical object 
such as money. The intermediate is of the 
same nature as the two extremes. The formula 
of arithmetic proportion is A — B = B —C. 
The intermediate, the proper price of the house 
in our previous example, is equally distant from 
the two money claims of the seller and the 
purchaser. The intermediate has been found 
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by the judge, the personified justice. Who is 
to be the judge in exchange? 
In exchange the terms of the arithmetic 


proportion are the want satisfactions derived by 
the exchanging parties from the possession of 
each other’s goods. What else could the mean- 
ing of A:D and B:C be? We are confronted 
with two ratios—A:D = gandB:C=h. These 
two ratios are of the same nature and thus the 
want satisfactions are “‘equated.”’ This happy 
coincidence does not occur automatically; it has 
to be established through an arithmetic propor- 
tion as is used in corrective justice. 

The ratios g and h are not only a proportion 
in themselves; they are simultaneously inter- 
mediates in a proportion of four differing 
estimations of want satisfactions. The shoe- 
maker might assume that a pair of shoes should 
be equal to three bushels of wheat whereas the 
farmer might think that one bushel of wheat 
should be enough payment for one pair of shoes. 
Therefore, an intermediate has to be found 
between the three bushels in the shoemaker’s 
estimation of the ‘‘value”’ or utility of his shoes 
and the one bushel of wheat, the farmer's 
estimation of the “‘value’’ of one pair of shoes. 
The proportion would then be 


3 bushels — 2 bushels = 2 bushels — 1 bushel. 


Aristotle has to say this about corrective 


justice in exchange: 


These names, both loss and gain, have come from 
voluntary exchange; for to have more than one’s own 
is called gaining, and to have less than one’s original 
share is called losing, e.g. in buying and selling and 
in all other matters in which the law has left people 
free to make their own terms; but when they get 
neither more nor less but just what belongs to them- 
selves, they say that they have their own and that 
they neither lose nor gain (Eth. Nic., V, 4, 1132b, 
11-18). 


If exchanging goods, the parties make their 
own terms. They form their own estimations 
of what they think belongs to them, i.e., what 
want satisfaction they derive from the goods 
they get in exchange for their own produce. 
Consequently, they themselves have to deter- 
mine what the intermediate is between their 
respective estimations. How do they do it? 

It has been suggested that Aristotle 
thinking of bargaining in the market. 
appears not unreasonable. 
formulate their own 
correct whatever 


was 
That 
In bargaining people 
terms of exchange and 
discrepancies there might 
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exist between their valuations of goods. They 
arrive at an exchange ratio by taking in account 
of what service things are to them and the 
craftmanship required for their production. 
Adam Smith has given a lively description of this 
process and, again, he has expressed what 
Aristotle’s idea must have been. His reference 
to “‘equality’”’ thus established indicates a more 
than accidental similarity of his reasoning to 
that of Aristotle. That Smith manoeuvered 
himself into difficulties and contradictions with 
his own supposed ‘“‘labor theory’’ does not matter 
here; that he means “skill and dexterity”’ of 
labor when he just speaks of “‘labour’’ becomes 
obvious from the context. He writes: 


It is often difficult to ascertain the propor- 
tion between two different quantities of labour. The 
time spent in two different sorts of work will not 
always alone determine this proportion. The dif- 
ferent degrees of hardship endured, and of ingenuity 
exercised, must likewise be taken into account. 
There may be more labour in an hour’s hard work 
than in two hours easy business; or in an hour’s 
application to a trade which it cost ten years labour 
to learn, than in a month’s industry at an ordinary 
and obvious employment. But it is ‘not easy to 
find any accurate measure either of hardship or 
ingenuity. In exchanging indeed the different pro- 
ductions of different sorts of labour for another, some 
allowance is commonly made for both. It is ad- 
justed, however, not by any accurate measure, but 
by the higgling and bargaining of the market, accord- 
ing to that sort of rough equality which, though not 
exact, is sufficient for carrying on the business of 
common life.” 


Smith apparently followed Aristotle in his 
discussion of the exchange ratio of goods qua 
products of different skills. But Aristotle went 
further than Smith. According to his theory 
the exchange ratio of goods is determined by 
two ratios: the ratio of skills and the ratio of 
want satisfactions. As long as the problem is 
that of reducing skills to want satisfaction for 
the sake of establishing equality, distributive 
justice is at work. If it then comes to the 
problem of establishing a ratio of want satisfac- 
tions, the principle of corrective justice has to 
be applied. 
ing. 


37 Wealth of nations, 1, chap. 5: 31. Edwin Cannan, the 
editor of Smith’s work, noted that Smith made no further 
reference of this discussion on the adjustment of different 
skills in chapter 10 on ‘Inequalities of Wages and Profits’’ 
(p. 31, n. 5), 


This, too, is being done in bargain- 
Thus, bargaining operates in both direc- 
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tions: it equalizes skills and want satisfactions, 
and not, as Smith assumed, merely equates skills. 
The intermediate or the mutually determined 
ratio between the two estimations of want 
satisfactions will then be accepted as the ex- 
change ratio of the two goods. The intermediate 
obviously must be found before exchange takes 
place, otherwise the ratio is not mutually 
satisfactory. Aristotle emphasized that in the 
following passage: ‘‘But we must not bring them 
[the parties to the exchange] into a figure of 
proportion when they have already exchanged 
(otherwise one extreme will have both excesses), 
but when they still have their own goods” (Eth. 
Nic., V, 5, 1133b, 2). Much wit has been wasted 
on the interpretation of this indeed fundamental 
sentence.** Seen within its proper context, it 
should not be too difficult to understand its 
meaning. The shoemaker estimates the value 
of his work in terms of wheat and the farmer 
his work in terms of shoes. The one who gives 
away his product, according to Aristotle, will 
value it higher, at least for the sake of bargaining, 
than the one who desires it. And the one who 
desires it will attach a greater value to a product 
when he wants it than at the time when he has it. 
Thus, prior to bargaining, the value of goods is 
distorted in opposite directions by both parties. 
Bargaining sets the proper valuation of goods, 
both from the point of view of the seller and 
that of the buyer. If that were not so, the one 
who would get away with his own estimation, 
for instance the seller, would have ‘‘both 
excesses’ in the sense of corrective justice. 
Aristotle has made this point in Book IX, chapter 
1 (1164b, 12-21) of the Ethics where he deals 
with reciprocity of services and feelings among 
friends in analogy to reciprocity in exchange. 
There he says: 
88Grant has interpreted the admittedly ‘not clear’’ 
phrase é6ray a\X\aEwvra as meaning this: ‘After an exchange 
has been made, . . . it is no longer time to talk of ‘equality 
of labor’ or for either side to claim an advantage on this 
account. If he did, he would have ‘both superiorities’ 
reckoned to him, i.e., his own superiority over the other 
producer, and the superiority of his product over that of 
the others. . . . It seems unnecessary to say that the 
value of a thing is not settled after it is sold. Rather it is 
after the goods have come to the market, and had a market 
price put on them, that considerations of their production 
must cease’”’ (op. cit., 120). The misinterpretation of 
Burnet is even more surprising after his candid explana- 
tion of the working of ‘“‘corrective justice.”” He writes: 
“The work of the cobbler must not be equated with that 
of the builder, otherwise the farmer will have not only his 


own excess over the cobbler, but the excess of the builder 
over the cobbler as well” (op. cit., 228). 








64 JOSEF SOUDEK 


We see this [discrepancy in reciprocity ] happening 
too with things put up for sale, and in some places 
there are laws providing that no actions shall arise 
out of voluntary contracts, on the assumption that 
one should settle with a person to whom one has 
given credit, in the spirit in which one bargained 
with him. The law holds that it is more just that 
the person to whom credit was given should fix 
the terms than the person who gave credit should do. 
For most things are not assessed at the same value 
by those who have them and those who want them; 
each class values highly what is its own and what it 
is offering; yet the return is made on the terms fixed 
by the receiver. But no doubt the receiver should 
assess a thing not at what it seems worth when he 
has it, but what he assessed it at before he had it. 


Bargaining prevents a violation of the arith- 
metic proportion. If the seller would set the 
price on his own, he would, in addition to 
obtaining the quantity of goods or money that 


due” to him, make a “‘gain.”’ 


is ** The purchaser, 
because he gets less than is due to him, would 
The difference between what he 


receives and the quantity which he should have 


incur a “‘loss.”’ 


received has been added to the seller’s income. 
‘fone extreme” 
meaning the extreme in an arithmetic proportion 
ig =— b => — 

If that 


would, in fact, become an 


This is the ‘double excess’’ of the 


c: aand « are the extremes). 


happened, ‘‘voluntary transaction’’ 
“involuntary trans- 
action”’ such as theft or robbery. If in market 
exchange the purchaser is in dire need of some- 
thing and thus unable to bargain or if the seller 
holds a monopolistic position, then what appears 
on the surface as a ‘“‘voluntary transaction”’ 
is distorted in spirit and perverted into factual 
“extortion.’’ Aristotle has distinguished these 
types of transactions, partly with this 
thought in mind. The character of corrective 
justice as a free agreement between equals 
stands out the more clearly against the back- 
ground of involuntary transaction. 

Now, the circle of market exchange is closed. 
It has started with the ‘“‘need”’ of the people in 
the city-state for each other’s products. To 
satisfy it in a just manner, first ‘diagonal 
cross-conjunction” has to be effected, i.e., 
equality of ‘“‘want satisfactions’”’ has to be estab- 
lished. This is being done by way of bargaining. 
Each party will be assigned the same amount of 
want satisfaction. Then, and only then, the 
exchange of equivalents takes place. Since the 
degree of want satisfaction depends on the 
degree of skill involved in the production of the 


two 
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goods, the exchange ratio of the goods reflects 
the worth of each other’s skill. The quantity 
of goods each party gives and receives is in 
conformity with the value of each party’s work. 
The purchasing power, the ability to ‘“demand”’ 
other people’s work, stands thus in proportion 
to the quality of one’s own productive effort. 

The “measure of value”’ is utility, to be sure. 
But utilities as such are not measurable. 
Aristotle has realized that. Therefore, he did 
not compare the utility of one kind of goods to 
one person with the utility of the same goods to 
another person but rather did he compare the 
ratio of the utilities of two products to one 
person with the ratio of the utilities of two other 
products to another person. They have to be 
identical if exchange of goods is to be an ex- 
change of equivalents. 

Equalization of want satisfaction is ordinarily 
facilitated by the use of money but it is not 
determined by money. What role money plays 
in this process and what significance it has for 
the exchange will be explained later. First we 
want to investigate how and why Aristotle was 
so frequently misunderstood. 

Vv 

Aristotle’s theory of exchange is of the type 
of pre-“‘marginal”’ utility theory. In spirit, if 
not in form, it belongs to the tradition of French 
utility theory of the late eighteenth century. 
Its counterparts in modern times are the theories 
of Condillac, Turgot, and Say. Yet many 
influential interpreters, particularly in English 
speaking countries, saw in it an unsatisfactorily 
developed labor theory of value, if it merited the 
status of a “theory” at all. The statement of 
James Bonar, quoted in the opening of our essay, 
may serve as an example for the low opinion in 
which it was held. 

The history of the interpretation of Aristotle’s 
economic views in the fifth book of the Ethics, 
for the greater part, is a history of misinterpre- 
tations. This trend seems to have been initiated 
by the Scholastic philosopher Albertus Magnus 
(1193-1280). In his commentary on the Ethics, 
he interpreted the obscure phrase concerning 
the equality of the ‘‘agent’’ and the “‘patient”’ 
(Eth. Nic., V, 5, 1133a, 14-16) in a novel way. 
We have discussed this sentence earlier and 
found it to express the equality of two goods qua 
products of skills or the equalization of goods 
through equalization of the respective skills 
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whose products they are. Albertus Magnus 
rendered the meaning of this sentence thus: 


Equal amounts of labor and expenses must be 
exchanged for each other if each productive effort is 
to receive its equivalent. If the carpenter does not 
receive as much in quantity and quality as corre- 
sponds to his own effort then he will discontinue to 
produce beds; thus the profession of the carpenter 
will be destroyed. . . .*® 


His pupil, Thomas Aquinas remarked in his 
commentary on the Ethics*® that equality in 
exchange meant equality in “labor and expenses”’ 
although he realized that want (or utility) was 
the real measure of value. To have brought 
labor and expense into the discussion of 
Aristotle’s theory was an error, although a 
fruitful one. ‘““The true descendant of the 
doctrine of Aquinas is the labor theory of value,”’ 
says R. H. Tawney." 

Scholastic exegesis thus introduced a new 
element into Aristotle’s theory that was alien 
to the original concept. It stood there unamal- 
gamated besides Aristotle’s genuine theory of 
“want” as the regulator of exchange. The 
modern interpreters smuggled it into their 
presentation of the philosopher’s views, not by 
accident but with a definite purpose in mind. 
They tried desperately to bring Aristotle’s 
concept or what they considered his ‘“‘value 
theory’? in harmony with the classical labor 
theory as formulated by Ricardo and J. St. 
Mill. Grant, Stewart and, to a lesser degree, 
Burnet borrowed from the labor theory of value 
what seemed to be necessary to explain the 
equalization of skills in proportionate reciprocity. 
The ‘‘value’’ of one house equals the ‘‘value”’ of a 
certain amount of shoes, they concluded, if the 
amount of labor time contained in both goods is 
the same. That Aristotle compared skills and 
not abstract labor spent on the production of 
goods, did not occur to them. ‘As observed by 
Ritchie® and H. R. Sewall* the proportion (in 

39 Ethicorum lib. V, tract. II, c. 7. Quoted from Rudolf 
Kaulla, Die geschichtliche Entwicklung der modernen Wert- 
theorien, 53, Tuebingen, H. Laupp, 1906. 

*© Commentarii in X libros ethicorum Aristotelis. 
lectio 7 and 9. Kaulla, ibid. 

"| Religion and the rise of capitalism, 38-39, N. Y., 
Penguin Books, 1947. 

# Article ‘‘Aristotle”’ in Palgrave’s Dictionary of political 
economy, 1: 53-55, London, Macmillan, 1923-26. 

%$ The theory of value before Adam Smith. Amer. Econ. 
Assoc. Publ., Ser. 3, 2 (3): 3, N. Y., Macmillan, 1901. 
Trever, incidentally, misrepresented Sewall who observed 
correctly that ‘‘Aristotle thinks of the persons themselves 





Lib. V, 
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the reciprocity of exchange) is clearer to moderns 
if we make our standard one hour of labor of 
each workman instead of the man himself. The 
equalization of commodities is thus based, 
according to Aristotle, upon an estimate of the 
labor or cost of production in each case. Stewart 
(notes to N. Eth., 1, p. 499) suggests that this 
gives what the economists call ‘‘natural value,” 
but that the market value oscillates from this 
because of supply and demand.”’ We quote this 
passage from A History of Greek Economic 
Thought by Albert A. Trever* to give a vivid 
impression of the naive nonchalance with which 
Aristotle’s theory was fashioned to the preference 
of the day. What was originally used as a 
device ‘‘to make clearer to moderns’ what 
Aristotle meant by equalization of skills, became 
by the turn of the century the explanation of 
exchange ratio “according to Aristotle.’’ Trever 
himself wrote in his learned essay: “It is not 
merely equal wants that are considered, as he 
states, but equal costs as well. . . . It is clear 
then, from this passage in the Ethics, that 
Aristotle understood that economic value is de- 
termined by demand, as measured in money, and 
by labor invested or cost of production.’’” 

W. D. Ross, in his translation of the Ethics, 
published in 1925, followed the procedure of 
Grant and Stewart who were understandably 
impressed by the authority of J. St. Mill in 
matters of economic theory. Between 1885 
and 1892, the years in which Grant and Stewart 
published their works, and 1925 the classical 
value theory was utterly defeated, in England 
as elsewhere, and the need to make Aristotle 
conform to the official teachings of economists 
had disappeared. This change of thought— 
crucial for a correct interpretation of Aristotle's 
ideas—has found no echo in a translation as 
authoritative as that of Ross. He remarks in 
a footnote to Eth. Nic., V, 5, 1133a, 5: 


The working of ‘‘proportionate reciprocity’ is 
not very closely described by Aristotle, but seems 
to be as follows. A and B are workers in different 
trades, and will normally be of different degree of 
“worth.’”’ Their products, therefore, will also have 
unequal worth, i.e. (though Aristotle does not ex- 
pressly reduce the question to one of time) if 
A — nB, C (what A makes, say, in an hour) will be 


where we should think of their services as productive 
agents.” 

“ Chicago, Univ. of Chicago Press, 1916, p. 83. 
are ours. 

4% Thid., 84. 
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worth m times as much as D (what B makes in an 
hour). A fair exchange will then take place if A 
gets D and B gets 1 C;i.e., if A gives what it takes 
him an hour to make, in exchange for what it takes B 
n hours to make.’’ 


Ross’ interpretation has already been adopted 
by an historian of economic thought as a genuine 
presentation of Aristotle’s views on exchange‘ 
and is likely to slip into the works of other 
historians who consult the “‘original”’ in a widely 
accepted translation. Economists of today do 
not read the old masters in the original Greek 
and Latin as their teachers have done only one 
or two generations ago. 

At the turn of the century economists put up 
resistance against this misinterpretation of 
Aristotle's teachings. The reason for this 
countermovement is obvious. It was as much 
dictated by the general trends in economic 
theorizing as by opposition to the older gen- 
eration which claimed the authority of the 
philosopher for the Classical Political Economy. 
The movement did not start in France where it 
could have been expected to begin. In France, 
the cradle of the studies in the history of eco- 
nomic thought and until today its most affec- 
tionate home, Aristotle was not regarded with 
too much respect by the generation of the great 
historians of economic doctrines, Dennis, Gide, 
and Rist. At the end of the last century, 
August Suchon wrote in his history of economic 
theories in ancient Greece that “no one of us 
is indebted to Plato and Aristotle for their 
insights into economics.’ The new trend 
originated with the Austrian marginal utility 
theoreticians, the pupils of Menger and Wieser. 
Johann Zmave and Oskar Kraus “‘discovered”’ 
triumphantly that Aristotle was a predecessor 
of the modern utility-theory of value and not, 
as has been claimed, of the classical labor-theory 
of value.*® And they were, indeed, closer to 


“ 1132b, footnote 1; italics are ours. 

‘’ E, Whittacker, A history of economic ideas, 408, N. Y. 
Longmans, Green, 1943. 

'S Les théories économiques dans la Gréce antique, 7, Paris, 
Librairie de la société du recueil général des lois and des 
arréts, 1898. Souchon’s judgment was a reaction to the 
high praise of Aristotle as the “creator of political econ- 
omy” by J. B. Saint-Hilaire in the preface to his transla- 
tion of the Politics, 1837. Cf. Trever, op. cit., 81, n. 2. 

* |]. Zmavc, Die Werttheorie bei Aristoteles und Thomas 
v. Aquino, Archiv fuer die Geschichte der Philosophie, 12: 
407-433, 1899; the same, Die Geldtheorie und ihre Stellung 
innerhalb der wirtschafts- und _ sozialwissenschaftlichen 
Anschauungen des Aristoteles. Zitschr. fuer die gesamte 
Staatswissenschaften, 58: 48-79, 1902; O. Kraus, Die aris- 
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the truth than their antagonists. The Russian 
economist Wladimir Gelesnoff has given the 
explanation for the “‘discovery”’ of the Austrians: 


Aristotle’s economic theorizing is so dissimilar 
from the economic theory of A. Smith, Ricardo, 
J. St. Mill with which the people of the 19th century 
were familiar that the modern learned interpreters 
of Aristotle were puzzled by some of his statements. 
And only the marginal utility school has eventually 
given the key to the Aristotelian economic system. 

. . [In Aristotle’s theory] the goods are valued 
exclusively by their destination, i.e., by their utility. 
. . . When, many centuries later, the question of 
utility as a factor of economic valuation came to the 
fore—and with no less sharpness and bias—the 
theoreticians of value have had to break away force- 
fully from the consideration of the labor process. 

50 
Gelesnoff agreed with the Austrians that for 
Aristotle labor was not the economic ground of 
explanation for the exchange of equivalents. 
Equality in exchange ‘‘has nothing to do with the 
equality of quantities of human labor which 
are incorporated in the exchanged commodities 
and in the amounts of money mediating the 
exchange. If Aristotle speaks of equality 
in exchange, then . . . he means equality of the 
contracting parties.’’*' Gelesnoff offered two 
reasons for Aristotle’s one-sided point of view on 
economic problems: one is Aristotle’s general 
philosophy and the other his valuation of 
physical labor. Economic valuation is a special 
case of valuation in general which is rooted in 
man’s psychological ability to choose and to 
select the desirable. Physical labor, in Aristotle’s 
opinion, has or is no value in itself. Karl Marx 
had pointed that out when discussing Aristotle’s 
theory of exchange; Marx maintained that 
Aristotle did not consider labor as a measure of 
value because labor was known to him as slave- 


totelische Werttheorie in ihren Beziehungen zu den Lehren 
der modernen Psychologenschule, Ztschr. fuer die gesamte 
Staatswissenschaften, 61: 573-592, 1905. 

5° Die oekonomische Gedankenwelt des Aristoteles, 
Archiv fuer Soztalwissenschaft und Sozialpolitik, 50: 1-33, 
1923, at pp. 2 and 19. This essay, a translated summary 
or excerpt from the first part of Gelesnoff’s History of 
Economic Thought, published by the Moscow Scientific 
Institute in 1917, is by far the most profound and most 
stimulating interpretation of Aristotle’s views on economics 
we have encountered. Gelesnoff has not dealt with the 
theory of exchange in such detail as has been done here; 
but he is the only economist we know of who has taken 
Aristotle’s mathematical treatment of the theory of ex- 
change very seriously. Jbid., 24. 
5 Thid., 29. 
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labor only and therefore valueless.*®? Gelesnoff 
accepted Marx’s thesis. However, he added that 
in ancient Greece goods were not produced by 
slaves exclusively but by free men as well. 
Yet physical labor of any sort degraded man and 
made him unfit for the nobler tasks in the life 
of the citizen. Aristotle wrote: 


The necessary people are either slaves who min- 
ister to the wants of the individuals, or the mechanics 
and labourers who are the servants of the com- 
munity. . . . [But] no man can practice virtue who 
is living the life of a mechanic or labourer (Pol., 
III, 5, 1278a, 11-13; 20-21). 


The marginal utility theorists, although better 
equipped than their adversaries to grasp the 
intention of Aristotle’s theory, were still not 
able to free themselves from Thomas Aquinas’ 
interpolation. Oskar Kraus’ wrote _ that 
Aristotle’s theory of just exchange ‘‘culminates 
in the sentence that the producer’s return, 
all other things equal, shall be proportionate to 
the effort of labor and sacrifices.’"* He referred 
expressly to Thomas Aquinas as the authority 
for his interpretation. Aristotle’s theory of 
exchange appeared to him, therefore, less 
satisfactory than the master’s general explana- 
tion of economic intercourse as being regulated 
by want. 

The authority of Thomas Aquinas played a 
fateful role again in a more recent presentation 
of Aristotle’s theory. In his pioneering work on 
Early British Economics, M. Beer wrote: 


Two theories of value are running in Aristotle’s 
reasoning: want, demand or use as the real standard, 
while the labour and social standing of the craftsman 
are likewise considered, but not adhered to. . . . In 
Aristotle’s text there is some uncertainty whether 
only the value of the goods must be first ascertained 
by the labor embodied in them or also by the social 
standing of the producer, so that the same amount 
of a builder’s labour may, by reason of his social 
position, be more valuable than that of a shoe- 
maker or farmer.™ 


There are no less than three inconsistencies in 
this analysis. First, the author presents Thomas 
Aquinas’ interpretation of exchange as the 
exchange of equal amounts of labor. Although 
he realizes that St. Thomas’ reading of the 

® Capital. Vol. 1, chap. 1, sect. 3, p. 68, Modern Library 
edition, N. Y., Random House, n.d. 

88 Op. cit., 591. 

4 Early British economics from the XIIIth to the middle of 


the X VITIth century, 231 and 230, London, George Allen & 
Unwin, 1938. 
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text is objectionable,® he takes it under consider- 
ation. Then he proposes an alternative explana- 
tion: not the exchange of equal amounts of 
labor constitutes equality but a ratio between 
quantities of goods in conformity with the 
“social standing’ of the exchanging producers. 
Now, the ratio ‘‘as the builder is to the shoe- 
maker”’ contains no reference to their respective 
“social position’ (as it may have been in the 
mouth of a Scholastic philosopher) but to their 
respective skills. Finally, the two mutally exclu- 
sive opposites—labor contained in the exchanged 
goods and the “social position’’—are regarded 
as one determinant and want as the other 
determinant of the value of the goods to be 
exchanged. Beer’s treatment of Aristotle's 
doctrine is a regrettable slip but it does not 
impair the main thesis of his valuable book: 
that Aristotle’s economic teachings formed a 
perpetual source of inspiration for the develop- 
ment of pre-classicai economic thought in 
England. 

Aristotle’s theory of exchange is rarely a 
topic in current books on the history of economic 
doctrines. His general views on economics, if 
discussed at all, are correctly characterized as a 
type of utility theory and no claim is made 
that his theory of exchange fits either into the 
classical or utility theory of value.** Bewildered 

55 He noted on p. 166: “St. Thomas Aquinas, in his com- 
mentary on Aristotle’s Ethics (book V) interpreting the 
philosopher, remarked that equality of exchange meant 
also equality ‘in labore et in expensis.’ None the less, he 
came finally to the conclusion—or rather gave way to the 
authoritative view of Aristotle—that want (utility) was 
the real measure of value.” 

5 Lewis H. Haney, History of economic thought, 4th ed., 
N. Y., Macmillan, 1949, states on page 65: ‘‘An exchange 
is just, when each gets exactly as much as he gives the 
other; yet this equality does not mean equal costs, but 
equal wants. If men want the cobbler’s product more than 
the husbandman’s, more grain must be given for shoes.” 
The first sentence is correct and Thomas Aquinas’ inter- 
pretation is well rejected. The second sentence has no 
bearing on Aristotle’s theory whatever; it explains changes 
of exchange ratios in the market without reference 
to the exchanging parties themselves—a problem with 
which Aristotle has not dealt at all. Eric Roll, A history 
of economic thought, revised ed., N. Y., Prentice-Hall, 1942, 
gives a very valuable analysis of Aristotle’s treatment of 
exchange (pp. 26-27). Roll denies that Aristotle has de- 
veloped a theory of exchange value, a statement which is 
acceptable only if one follows, as Roll does, the classical 
distinction between use—and exchange value. He writes: 
“. . . although it is true that he [Aristotle] regards ex- 
change as ultimately based on wants, he nevertheless con- 
siders ‘proportionate equality’ prior to exchange as essen- 
tial. He is thus definitely on the side of those who regard 
exchange-value as existing apart from price and prior to 
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by the variety of interpretations and unaware 
that so differently looking value theories as that 
of Political Economy and the various versions 
of the utility school are all offsprings of the 
same father, the historian of economic doctrines 
takes the easy way out of a dilemma that appears 
to him insoluble and not too ‘‘relevant’’ at that 

he simply ignores it. 

VI 

The analysis of the exchange of goods reveals 
the true nature of money, as Aristotle under- 
stood it. Money is neither a “standard of 
value” nor wealth; it is a medium of exchange, 
designed to facilitate it. From this function 
two others are derived: money acts also asa 
“unit of account’”’ and as a “store of value.”’ 
We do not plan to go into a lengthy discussion 
of Aristotle’s theory of money. It is the one 
part of his economic doctrines that has attracted 
more attention and has met with warmer acclaim 
than any other part of his views on economic 
matters. Rightlyso. ‘Great as the deficiencies 
of Aristotle’s theory of money are,’’ Gelesnoff 
has observed, “it has to be acknowledged 
unreservedly that . . . his formulation of 
the problem of the value of money is astounding 
and a parallel phenomenon is not very easy to 
find even among modern economists.’*’ Here, 
we are interested exclusively in one aspect of 
his views on money: how do they fit into the 
general philosophical and methodological con- 
cepts which underlie his analysis of the market 
exchange? 

Money facilitates exchange by transforming 
subjective, qualitative phenomena into objective, 
quantitative ones. Want satisfaction is of a 


any particular act of exchange. He did not, however, 
develop a theory of the factors determining that exchange- 
value.” Roll’s contention that equality and exchange- 
value are to be determined prior to exchange is correct; 
but he is not right if he claims that Aristotle did not explain 
the factors determining this equality and thus the ‘‘ex- 
change-value”’ of goods (the term “exchange-value”’ as 
Roll uses it cannot possibly be applied to Aristotle's 
theory as it is derived from classical theory which, in turn, 
is diametrically opposed to Aristotle’s ‘“‘utility’’ theory). 
In Aristotle’s opinion, wants form the basis of exchange 
and serve as a measure of the “‘value’’ of the goods ex- 
changed. A critical appraisal of Roll’s analysis, inspired 
by Marx’s presentation of Aristotle’s theory of exchange, 
would require a discussion of Marx’s general interpretation 
of the Greek philosopher’s doctrines which cannot be done 
here; Gelesnoff has done that in a definitive manner (op. 
cit., 29). 

57 Op. cit., 29. 
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psychological nature and not directly measurable. 
However, the degree of want satisfaction can be 
expressed indirectly by something that is objec- 
tive in appearance and quantitative in nature, 
viz.,money. If an individual is willing to pay a 
certain amount of money for particular goods, 
he indicates the ‘“‘worth”’ of those goods to him; 
the want satisfaction he derives from their posses- 
sion is as great as that of any other goods which 
he can buy with the same amount of money. 
Aristotle put it thus: 


all things that are exchanged must be some- 
how comparable. It is for this end that money has 
been introduced. . . . All goods must . be meas- 
ured by some one thing. Now this [something ] 
is in truth [want satisfaction ], which holds all things 
together . ; but money has become by con- 
vention a sort of representative of [want satisfac- 
tion ] (Eth. Nic., V, 5, 1133a, 17-31). 


A few sentences later he rephrases his thought 
and calls the monetary expression of the ex- 
change ratio the “price’’ of things. He then 
goes on to illustrate how prices help to formulate 
the exchange ratio of goods. He says: 


Now in truth it is impossible that things 
differing so much should become commensurate, 
but with reference to want they may become so 
sufficiently. There must, then, be a unit, and that 
fixed by agreement (for which reason it is called 
money); for it is this that makes all things com- 
mensurate, since all things are measured by money. 
Let A be a house, B ten minae, Ca bed. A is half 
of B, if the house is worth five minae or equal to 
them; the bed, C, is a tenth of B; it is plain, then, 
how many beds are equal to a house, viz., five 
(Eth. Nic., V, 5, 1133b, 18-26). 


In exchange goods are made comparable qua 
media of want satisfaction. An exchange ratio 
of goods is established if a certain amount of 
one product gives the same want satisfaction as 
a certain amount of another product, or to be 
more exact: if the ratios of two utilities are 
equal to both parties. The degree of want 
satisfaction, the ‘‘value”’ of one unit of a product, 
may also be expressed as the ratio of this product 
to a certain amount of money. Aristotle calls 
this ratio a “‘price’’ and so do we. A modern 
economist would formulate a price as follows: 


In every transaction, whether for barter or money, 
each person gives something up and receives some- 
thing in exchange. If 5 apples are traded for 25 
nuts, the price of apples in terms of nuts is 25 to 5, 
or, briefly, 5 to 1; . .. Similarly, if 5 apples sell 
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for 25 
money is 5 cents. 
Every price is really a price ratio involving a 


cents, then the price of apples in terms of 


numerator and a denominator. Each depends upon 


the way in which the two quantities are measured; 
58 


The exchange ratio of two products can be 
expressed in monetary terms like this: as the 
ratio of one unit of a product is to a fraction of 
one unit of money, so is the ratio of one unit of 
another product to another fraction of the same 
unit of money. This is Aristotle’s example: 
if 10 minae (B) is the “‘unit of money,” the price 
of one house (A) is 5 minae ($B) and the price 
of one bed is 1 mina (7B), then 


1 house (A):5 minae ($B) 
::1 bed (C):1 mina (758B). 


In this geometric proportion the first term can 


be connected with the third term, and the 
second term with the fourth (alternando). 
Then the proportion reads: 

A:C::4B: 7B 


or 
1 house:1 bed: :5 minae:1 mina. 


The exchange ratio of 1 house, one unit of the 
housebuilder’s produce of skill and 1 bed, one 
unit of the carpenter’s produce, is like 5 minae 
to 1 mina, or 5:1. Money has changed merely 
the form of the exchange ratio but not its 
character; it has transcribed it in other, viz. 
numerical terms. Aristotle says ‘. . . That 
exchange took place before there was money is 
plain; for it makes no difference whether it is 
five beds that exchange for a house, or the 
money value of five beds” (Eth. Nic., V, 5, 
1133b, 26-27). Money is thus clearly a ‘unit 
of account” and not a “‘standard of value.”’ 

The advantage of using this ‘‘unit of account,” 
according to Aristotle, is twofold: money makes 
it easier to correct deviations from the proper 
exchange ratio and it relieves us of the necessity 
of the ‘double coincidence of want”’ as required 
in barter. 

The first advantage was described by Aristotle 
somewhat obscurely thus: “ Money. 
becomes in a sense an intermediate; for it 
measures all things, and therefore the excess 
and the defect—how many shoes are equal to a 
house or to a given amount of food”’ (Eth. Nic., 


58 Paul A. Samuelson, Economics. An 


analysis, 58, N. Y., McGraw-Hill, 1948. 
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V, 5, 1133a, 19-22). The exchange ratio of 
one pair of shoes to two bushels of wheat can 
also be said to be as 


one pair of shoes: 2 drachmae 
:: two bushels of wheat:2 drachmae. 


The market price of one pair of shoes, i.e., two 
drachmae, has been found by way of bargaining. 
It is the intermediate between two exchange 
ratios which, in turn, are formulated as money 
prices such as 


3 drachmae — 2 drachmae 
=2 drachmae — 1 drachma. 


The market price of two drachmae for a pair of 
shoes would be the intermediate between the 
two extremes, the price demanded by the 
shoemaker and the price offered by the farmer. 
The market price thus corresponds to the ‘“‘proper 
price’ as established in corrective justice by the 
judge. In this way Aristotle has fit the concept 
of money into the pattern of corrective justice. 

The modern economist has no place in his 
theory for this argument of Aristotle which, in 
a way, elaborates his earlier thesis that money 
functions as a ‘“‘unit of account.’’ Aristotle, as 
we shall show presently, pursued a definite 
purpose in enlarging on this point. However, 
the modern economist would agree with him to 
the extent that money provides a more conven- 
ient expression for the exchange ratio of any two 
goods. 


If we relied completely on barter, we should have 
to keep in mind a great number of price ratios—as 
many as the number of pairs that could be formed 
mathematically from the number of commodities. 
Thus, for only 5 different goods there would be 10 
different price ratios to remember. 

By use of the elementary axiom that things equal 
to the same thing are equal to each other, the reader 
can convince himself that, once he knows the price 
ratio of all goods in terms of one good, he can easily 
get the price ratio between any two goods by divi- 
oon .. 


The other advantage of the use of money 
consists in the fact that one of the two parties 
to the exchange may prefer money to other 
goods either because the buyer has nothing to 
offer that the seller needs or because the seller 
wants to postpone the exchange until a later 
date. The point was very well taken by 
Aristotle: 


59 Samuelson, ibid., 56-57. 











70 


And for the future exchange—that if we do not 
need a thing now we shall have it ever we do need it 

money is as it were our surety; for it must be 
possible for us to get what we want by bringing the 
money. Now the same thing happens to money 
itself as to goods—it is not always worth the same; 
yet it tends the steadier. This is why all 
goods must have a price set on them; for then there 
will always be exchange (Eth. Nic., V, 5, 1133b, 
10-16). 


to be 


The description of the role of money as a store 
of value can hardly be better. Money permits 
us to divide exchange into two transactions, 
selling and buying, and effect these two 
transactions at different times. This division 
obviates the necessity of the ‘‘double coincidence 
of want” in barter, i.e., that exchange can take 
place only if one party has to offer what the 
other needs and vice versa. 

How did money ever acquire its three func- 
tions, that of a medium of exchange, a unit of 
account and a of value? Money, says 
Aristotle, has become the ‘representative of 
want” by “agreement” or “law’’—‘‘because it 
exists not by nature but by law (nomos) and 
it is in our power to change it and to make it 
useless’’ (Eth. Nic., V, 5, 1133a, 30-31). His 
thesis is not as conclusive as it may appear at 
the first glance. The fact that we can change the 
value of the monetary unit through debasement 
or completely demonetize money, does not 
imply, as Aristotle wants us to believe, that 
the concrete form of money—a certain amount 
of precious metal—has no value in itself. The 
question remains: why, in the first place, did 
people select a certain precious metal to act as 
a representative of need? And furthermore, 
does gold or silver lose its utility completely, 
once it loses its function as ‘‘money’’? 

Aristotle came very close to an answer to 
these questions. In the Rhetoric (I, 7, 1364a, 
24-26), he pointed out that things are more or 
less valuable depending on whether they are 
rare or plentiful. ‘‘Thus, gold is a better thing 
than iron, though less useful: it is harder to get, 
and therefore more worth getting.’’ Aristotle 
never followed up rarity as a basis of value; 
he might have arrived at different results regard- 
ing the worth of skills or goods in general. 
The concept of rarity as an explanation of value 
would have been in no contradiction to his 
general utility theory; in fact, it would have 
lent it additional support. The rarity of gold 
as a ground of explanation of its value, however, 


to 


store 
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would have undermined his contention that 
money ‘‘exists not by nature.”’ 

In another context, Aristotle employed a 
theory about the origin of money which, too, was 
definitely in contradiction to the ‘‘conventional- 
ist’’ theory as offered in the Ethics. In the 
‘*Politics,”’ he traced the use of metallic money 
back to the general usefulness of the metals out 
of which money is coined. He wrote: 


men agreed to employ in their dealings with 
each other something which was intrinsically useful 
and easily applicable to the purpose of life, for ex- 
ample, iron, silver and the like. Of this the value 
was at first measured simply by size and weight, 
but in the process of time they put a stamp upon it, 
to save the trouble of weighing and to mark the 
value (Pol., I, 9, 1257a, 35-41). 


The only “‘proof’’ he ever suggested in support 
of his conventionalist theory of money is the 
fable of Midas (Pol., |, 9, 1257b, 15-16). But 
if everything that Midas touched would have 
been transformed into something else than gold 
and something that had ‘“‘utility’’ such as bread 
or clothiag, would Midas’ fate have been 
different? Aristotle thought the Midas fable to 
be enough support for that school which con- 
sidered money but a ‘“‘sham” in contrast to 
the other school which believed money to be 
real wealth. In discussing these two schools of 
thought, he indicated a definite preference for 
the former; this is in harmony with his theory in 
the Ethics but at variance with the above quoted 
passage from the same chapter of the Politics. 

We like to suggest an explanation why, in 
this particular place in the Ethics Aristotle 
presented the ‘‘conventionalist’’ theory of money 
without reservations. Exchange of goods is 
rooted in the natural “inequality’’ of the 
exchanging parties but is conducted strictly in 
the spirit of ‘‘equality.’”’ Once the naturally 
unequal skills are equalized, the parties to the 
exchange are treated as equals. ‘‘Want satis- 
faction”’ equalizes the goods and their producers 
and money takes over the function of want, 
at least on the surface and for all practical 
purposes. Seen in this aspect, the role 
money becomes very similar ‘to that of 
judge in corrective justice.*° 


of 
the 
When he discussed 


6° Stewart, op. cil., 1: 416 has noted that ‘‘it is in the 
institution of véuoua that the principle of Corrective 
Justice is most largely and effectively embodied. . . 
Stewart also referred to one of the medieval (eleventh 
century) Byzantine commentators of Aristotle, Michael 
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of corrective Aristotle 


working 
made the point that “in buying and selling and 
in all matters in which the law left people free 
to make their own terms”’ (Eth. Nic., V, 4, 1132b, 
15-16), they act so to say as their own judges, 
preventing ‘‘loss’’ and “‘gain’’ and making sure 


the justice, 


that each one gets what is due to him. And 
shortly before he formulated his thesis that 
money exists not by nature but by law, he made 
the obscure remark: ‘‘money . . . becomes in a 
sense an intermediate, for it measures all things, 
and therefore the excess and the defect.’’®! 
Aristotle thought that money was not merely 
instrumental in expressing price relations in 
general but, more important, in enabling the 
exchanging parties to arrive at the proper 
exchange ratio. That is why he divided the 
function of money as a common denominator of 
different goods into two subordinate functions: 
money acts as a “unit of account” and also as 
a measure of the correct exchange ratio. We 
have shown why a modern economist cannot 
accept Aristotle’s distinction. The use of money 
as a common denominator is more economical 
than exchange ratios between pairs of specified 
goods in barter because it provides one price 
ratio from which other ratios are easily derived. 
The exchange ratio which eventually becomes 
the market price constitutes only one among 
many possible ratios; it not that 
brings it about but bargaining or, in modern 
parlance, the play of the market forces. 
Aristotle was furthermore motivated by an 
intellectual tradition to link up the conventional- 
ist theory of money with the working of correc- 
tive justice. Both theories grew out of the same 
general social philosophy, viz., the convention- 
alism of the Sophists. The theory that money is 
a creation of law or convention, and the etymo- 
logical explanation of its nature contained in the 
fact that the name for money (nomisma) has 
been derived from the word ‘“‘law’’ (nomos), was 
of old standing when Aristotle incorporated it 


is money 


of Ephesus, who pointed to this analogy between money 
and the judge. Jbid., 462. 

*t The Greek equivalent of what Ross translates with 
“excess’”’ and ‘‘defect,’’ irepoxnv and dey, respectively, 
can also be rendered with “superior and inferior value,” 
as, e.g., Rackham has done in his translation (op. cit., 
283). The context seems to us to suggest a reference to 
the two extremes and the intermediate of the arithmetic 
proportion in corrective justice. In the preceding analysis, 
the producers and their goods have been equalized already ; 
what remains to be done is the determination of the market 
price as the resultant of the two estimated prices. 
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into the Ethics. Plato and Xenophon had 
mentioned it already and there exist good 
reasons to assume that the conventionalist theory 
of money goes back to the early Cynics.” The 
Cynical School, in turn, was closely related to 
the Sophists. The founder of the school, 
Antisthenes, was a pupil first of the Sophist 
Gorgias and later of Socrates. The Sophists 
were the ones who developed the theory that 
the government was a creation of a social contract 
and they stressed the principle of ‘‘corrective 
justice”’ in contrast to the ‘distributive justice”’ 
of their antagonists. The interpretation of 
money as another institution of convention, 
man-made and thus subject to change at the 
will of man, suits well the intellectual climate of 
Sophistic reasoning. Plato probably adopted it 
from them when he spoke in the Republic 
(371 B) and in the Laws (742 A, B; 918 B) of 
money as a ‘“‘symbol of exchange.” 

However, Aristotle did not accept uncritically 
Plato’s version of the conventionalist theory of 
money. He agreed in principle with Plato’s 
thesis that money ‘‘equalizes’’ goods but he 
denied that the trader, who puts money to this 
use, has any part in the functioning of money as 
the common denominator. Plato wrote: 


Retail trade in a city is not by nature intended to 
do any harm, but quite the contrary; for is not he a 
benefactor who reduces inequalities and incommen- 
surabilities of goods to equality and common meas- 
ure? And this is what the power of money accom- 
plishes, and the merchant may be said to be ap- 
pointed for this purpose. The hireling and the 
tavern-keeper, and many other occupations, some 
of them more and others less seemly—alike have 
this object;—they seem to satisfy our needs and 
equalize our possessions.™ 
6® W.L. Newman, The Politics of Aristotle, 2: 187-188, 
Oxford, Clarendon Press, 1887, has quoted an impressive 
list of references which all point in this direction. New- 
man believes that Aristotle in the Politics, 1, 9, 1257b was 
discussing the attitude of the early Cynics toward money. 

68 This is Jowett’s translation of this somewhat obscure 
passage in book XI, 918, of the Laws. B. Jowett, The 
dialogues of Plato, 2: 657, N. Y., Random House, 1937. 
We realize that Jowett’s rendition is open to discussion. 
The English Plato—scholar Taylor translates as follows: 
‘““. . . Internal retail trade, when one considers its essen- 
tial function, is not a mischievous thing, but much the 
reverse. Can a man be other than a benefactor if he 
effects the even and proportionate diffusion of anything 
in its own nature so disproportionately and unevenly 
diffused as commodities of all sorts? This, we should 
remind ourselves, is the very result achieved by a currency, 
and this, as we should recognize, the function assigned to 
the trader. Similarly the wage-earner, the tavern-keeper, 
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Plato thus assigned the function of money to 
“equalize goods’’ to the trader as much as to 
money or to money if in the hands of the trader. 
Although Plato himself spoke in a quite uncom- 
plimentary manner about trade in general in 
the introduction to the above quoted passage of 
the Laws, he felt compelled to acknowledge that 
the trader is a “benefactor” to the community 
as long as he adheres to the rules of his trade. 
Aristotle despised trade in every form and 
particularly “‘retail trade,’’ and he was as little 
inclined to make any concession to the merchant 
class as the younger Plato in the Republic. 
The afore mentioned theory of trade represents 
the view of the aged Plato, the author of the 
Laws, who had made his peace with moneymak- 
ing and plutocracy,™ while Aristotle never gave 
up his opposition to this class (see Pol., I, 9, 
1257b, 1-10). Aristotle saw quite well the 
implication of Plato's views: the trader, because 
he performs as useful a role as Plato ascribes to 
him, is entitled to some sort of reward. That is 
exactly what Aristotle disputed; he was unable 
to detect any justification of commercial “profit,” 


and other callings, some more and some less reputable, all 
have the common function of meeting various demands 
with supply and distributing commodities more evenly. 

.” (A. E. Taylor, The laws of Plato, 311, London, J. M. 
Dent & Sons, 1934). 

Che difference in translation hinges on the words éuadjv 
and obmyerpov. Taylor follows the tradition of interpreting 
the term otmperpov with “even and proportionate diffusion 
of anything.”” E. B. England in his edition of the Laws, 
2: 521, Manchester, Univ. Press, 1921, gives the less 
equivocal equivalent of dv@uadov as “inequality in the dis- 
tribution of stock throughout the community.”’ We pre- 
fer Jowett’s translation; it seems to meet the meaning of 
this passage better. But regardless of which one of the 
two interpretations one accepts, in one point the intention 
of Plato’s thesis is clear: money performs its function in 
the hands of the trader and the trader has a function in 
society which qualifies him for some reward. And this 
contention Aristotle refuted. An interesting examination 
of Plato's view on this topic which had an immeasurable 
influence on medieval speculation about the role of the 
trader in society is presented by Barker, op. cit., 324-325. 
Barker, too, sides with Jowett in the interpretation of the 
above passage. It is regrettable that Barker has not 
brought out this difference between Plato and Aristotle 
when he investigated the debt of Aristotle to the Laws, 
380-382. 

“ In another passage of the Laws, Plato stated this rule 
concerning the distribution of power and wealth in the 
state: “Political offices, and contributions, as well as dis- 
tribution of bounties, should be proportional to the value 
of a citizen’s wealth. And they should depend not only 
on his virtue or that of his ancestors or on the size and 
attractiveness of his body, but also upon his wealth or his 
poverty” (Laws, V, 744 B). Cf. also Popper, op. cit., n. 20 
to chap. 6, p. 219. 
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rather he always fought any claim of the com- 
mercial class to this source of its wealth. Aristotle 
found a way out of this dilemma, created by 
Plato, if it ever was one to him: he retransferred 
the function of “‘equalization,”’ i.e., the faculty 
to make goods commensurable and thus to 
facilitate mutual want satisfaction, from the 
trader to the impersonal mediator, money. And 
money, Aristotle said clearly enough, is “‘barren”’ ; 
it cannot “by nature’ produce children— 
“profit” and “‘interest’—to the trader and 
money lender (Pol., 1, 10, 1258b, 2-8). 
VII 

Aristotle’s theory of exchange has never been 
accepted in its totality by any philosopher or 
economist in modern history. The complexity 
of the philosophical framework within which 
Aristotle expounded his ideas and the peculiar 
methodological approach prevented its accept- 
ance even among scholars well versed in Aristotle 
exegesis. Elements of his theory, however, 
such as want as the measure of value, the role 
of money in exchange, and the principle of 
exchange of equivalents have entered the 
meditations on the nature of exchange of 
post-scholastic modern philosophers until the 
end of the eighteenth century. The founders 
of the utility theory of value in the France of the 
second half of the eighteenth century employed 
concepts that bear the stamp of Aristotelian 
reasoning. It is hard to believe that they 
should have happened on them without knowl- 
edge of the originator. As an example of the 
similarity between their theory and that of the 
Greek philosopher we like to quote a passage 
from A. R. J. Turgot’s Reflections on the Forma- 
tion and Distribution of Wealth. In this famous 
work, Turgot wrote: 


So long as we consider each exchange as isolated 
and standing by itself, the value of each of the 
things exchanged has no other measure than the 
need or the desire and the means of the contracting 
parties, balanced one against the other, and it is 
fixed hy nothing but the agreement of their will.® 


This tradition and the power of Aristotelian 
ideas was partly destroyed or, at least over- 
shadowed by the tremendous impact of the 
English classical school of economics, particu- 
larly in the form it was given it by Ricardo 
and J. St. Mill. The more surprising it is that 





*% Quoted from Masterworks of economics, ed. by L. D. 
Abbott, 53, N. Y., Doubleday, 1948. 
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one of the fathers of the modern marginal 
-utility school of economics, W. St. Jevons, 
should have developed a theory of exchange 
which in spirit and form, in premise and con- 
clusion, provides the most amazing parallelism 
to Aristotle's doctrine in the history of economic 
thought. His ideas as presented in the Theory 
of Political Economy® read like a modern 
paraphrase of the fifth book of the Ethics. 
Jevons was not at all aware of it; on the con- 
trary, he believed that with his novel ideas on 
economics he had broken away from a tradition 
hostile, as he thought, to the progress of 
economic thinking and from the authority 
of their representatives among whom he counted 
Aristotle. ‘‘l protest against deference for any 
man,” he wrote, “whether John Stewart Mill, 
or Adam Smith, or Aristotle, being allowed to 
check inquiry.’’®’ The irony of his judgment 
of Aristotle, however, is excusable if we remember 
how Aristotle’s teachings were presented to 
English economists in the middle of the 
nineteenth century. 

The mathematical treatment of its theories, 
Jevons held, would give economics the character 
of a science. That applied particularly to the 
theory of the exchange of goods. The correct 
solution of the problem involved in exchange, 
Jevons maintained, required the recognition of 
its mathematical nature. He formulated it as 
follows: ‘“‘As there must be two parties and two 
quantities to every exchange, there must be two 
equations” (p. 101). Here are the four terms of 
the proportion, Aristotle has spoken of: two 
persons and two products which, if in proper 
proportion, assure equality in exchange. Jevons, 
then, set forth the relation between the persons 
and the goods. ‘‘Let us now suppose that the 
first body, A, originally possessed the quantity 
a of corn, and that the second body, B, possessed 
the quantity } of beef. As the exchange consists 
in giving x of corn for y of beef, the state of 
things after exchange will be as follows: 


A holds a — x of corn, and y of beef 
B holds x of corn, and 6 — y of beef” (p. 99). 


Thus far, there is no difference between 
Aristotle’s and Jevons’ approach to the problem. 
The deviation of Jevons from Aristotle sets in 
with the formulation of the character of the 
relation between the exchanging parties and the 


*® Fourth edition, London, Macmillan, 1911. 
pp. 75-166. 
87 Tbid., 276-277. 
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goods. Aristotle was concerned exclusively with 
the goods given away and received whereas 
Jevons, motivated by his general value theory, 
compared the goods exchanged with the amounts 
of goods retained by the parties. Another 
dissimilarity arises from the way in which 
Jevons formulated mathematically the relation 
between persons and goods. Aristotle, we 
remember, expressed it as a proportion; the 
relation of the housebuilder, A, to the product 
of his skill, C, appeared to him as the ratio A:C. 
Jevons conceived of it as a function, and that is 
no doubt a superior way of expressing it. Thus, 
the relation of the farmer A to his corn a is 
described by Jevons as f(a); this function denotes 
the degree of utility to A of the total amount of 
corn in his possession before the exchange takes 
place. Furthermore, Jevons was thinking in 
terms of ‘marginal’ (he called it ‘‘final’’) 
utility, i.e. the utility of an infinitely small 
quantity of a commodity—a notion unfamiliar 
to Aristotle. According to his general theory of 
value, Jevons regarded the utility of the total 
amount of corn as not measurable; he concerned 
himself only with the degree of utility of one 
fraction of it such as the amount of corn A 
exchanges, or the degree of utility of the differ- 
ence between the amount A possessed before 
the exchange, a, and the amount he possesses 
after the exchange, a — x. The exchange of 
goods involves, in the view of Jevons, therefore 
four functions: 


(1) the utility to A of the amount of corn he 
retains (a — x) or ¢; (a — x), 

(2) the utility to A of the goods he receives (y) 
or fi ¥, 

(3) the utility to B of the amount of beef he 
retains (b — y) or ¥2 (b — y), and 

(4) the utility to B of the corn he receives (x) 
or d2 X. 


“Let go (a — x) denote the final degree of 
utility of corn to A, and ¢2 x the corresponding 
function for B. Also let y, y denote A’s final 
degree of utility for beef and y. (b — y) B’s 
similar function” (p. 99). 

The problem is now this: There must be 
established a ratio between the two products 
exchanged—y:x—which will bring about two 
new ratios: one between the utility to A of the 
amount of his goods he retains (a — x) after 
exchanging x for y and the utility of the amount 
of the commodity he receives (y) from B, and 
another one between the utility to B of the 
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amount of his goods he retains (b — y) after 
exchanging y for x and the utility of the amount 
of the commodity (x) he receives from A. The 


ratio ~ is the price. There must be an equality 
x 


y or 
between = and the first ratio pertaining to A, and 


) 


another equality between = and the ratio per- 


taining to B. 

The exchange ratio of the two _ products 
exchanged will be inversely related to the ratio 
of the final degrees of utility of the amount of 
goods retained by the exchanging parties. As 
Jevons put it: 


The ratio of exchange of any two commodities 
will be the reciprocal of the ratio of the final degree 
of utility of the quantities of commodity available 
after the exchange is completed (p. 95). 

We arrive, then, at the conclusion, that whenever 
two commodities are exchanged for each other . 
the quantities exchanged satisfy two equations, 
which may be thus stated in a concise form 

di(a — x) y 2(x) 
Vi(y) 


cious ¥2(b — y) 

The ratio of the marginal utility of what A 
retains to what he receives is thus equal to the 
ratio of the marginal utility of what B retains to 
what he Jevons introduced a ratio 
of “final degree of utility’’ in the conviction 
that final utility as such cannot be measured and 
need not be measured for two reasons: first, 
every mind is inscrutable to every other mind 
and no common denominator for utilities can 
be found, and secondly, the parties to the ex- 
change compare the relative utility of what they 
desire with the relative utility of what they retain 
and these ratios provide a homogeneous basis for 
comparison. 

Aristotle, on the other hand, compared the 


A 


utility of what A gives away, - 


receives, 5, and the corresponding utilities to B, 
and stipulated the following two equations: 
AA C BB 
Ce. ep eet 
or if A:C =e, B:D=f, A:D =g, and B:C 
= h, then 


(p. 100). 


receives. 


-, with what he 


C 


JOSEF SOUDEK 
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The ratio of exchange of two products is the 
reciprocal of the ratio of the utilities of what A 
gives away to what he receives, and conversely 
to what B gives away to what he receives. 
Aristotle as well as Jevons recognized the 
difficulty of finding a common denominator for 
the utilities of identical goods to different per- 
sons. He, too, introduced therefore a ratio but 
it was one between the utility of what one 
desires for consumption and the utility of one’s 
own product of skill; both utilities, however, he 
stated differently from Jevons, in terms of ab- 
solute rather than marginal utility. 

Jevons was bound to arrive at the same con- 
clusion as Aristotle because he started out from 
two sets of assumptions identical with those of 
the philosopher and employed an almost identical 
methodological approach. We have discussed 
the parallelism in methodology and now want 
to add a few remarks as to the general philosoph- 
ical concepts underlying both theories. Jevons’ 
theory of value, based on Bentham’s hedonism, 
is practically the same as Aristotle’s.** Both 
believe that satisfaction of wants motivates man 
in his economic endeavors and, therefore con- 
stitutes the objective in the exchange of goods. 
Both assume, furthermore, that some equality 
guides the conduct of exchange and this equality 
must be one of want satisfaction. 

The theory of exchange of both men met with 
little success. Aristotle's theory was never 
fully understood and bore the odium of queer- 
ness. Jevons’ theory was rejected by modern 
economists, to a lesser part on account of its 
philosophical character, but mainly because of 
the inherent inability to explain social exchange, 
the exchange in the market. Carl Menger has 
refuted the validity of every theory which aims 
to prove that exchange of equivalents constitutes 
the motivation and objective of exchange of 
goods.*® For reasons which we cannot investi- 


6’ Oskar Kraus has revealed the links of philosophical 
tradition which tie Aristotle’s value theory as presented 
in the Nicomachean Ethics with Bentham’s hedonism 
and via Bentham with Jevons’ economics (op. cit., 574 
and more detailed in his book Zur Theorie des Wertes, 
Halle, Max Niemeyer, 1901). But Kraus concerned him- 
self exclusively with the general philosophical ideas under- 
lying the value theories of Aristotle and Jevons, respec- 
tively, without entering into a detailed analysis of the 
theories of exchange as we have done here. 

6 Article ‘‘Geld,’’ Handwoerterbuch der Staatswissen- 
schaften, 3: 730-757, ist ed., Jena, G. Fischer, 1892. 
Menger investigated primarily Aristotle’s theory of money 
but took occasion to go into this aspect of Aristotle’s 
general philosophy of exchange. While he misunderstood 
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gate here, Menger’s dictum seems to have been 
generally accepted by all schools of modern 
economics. ‘The more serious criticism leveled 
at Jevons’ equation, and the one which sealed 
its fate, consists in the fact that Jevons’ theory 
clarifies at best individual exchange, but not 
social exchange, i.e. the exchange of goods 
between many sellers and many buyers whose 
actions constitute the forces of the market as a 
whole. Turgot, in his above quoted statement, 
proved to be a keener analyst than Jevons. He 
realized that his and, by implication, Aristotle’s 
theory applied only ‘‘so long as we consider each 
exchange as isolated and standing by itself.” 
Jevons was not aware of that and thought that 
his deductions would hold for the simultaneous 
exchange of all parties in the market as well. 
Wicksell and Edgeworth, though generally in 
sympathy with Jevons’ undertaking, have shown 
that he has wrongly assumed that all parties in 
the market would be motivated by exactly the 
same degree of marginal utility and has thus 
described in a complicated 
else than free competition.”° 


manner nothing 

Aristotle had no such ambitions as Jevons. 
He confined himself to individual exchange as is 
to be expected in a work on the ethics of individ- 
ual behavior. Social were outside 
the scope of the Ethics; he treated them in the 
Politics. But he dealt with two aspects of the 
exchange of goods which, in turn, were outside 


economics 


the scope of Jevons’ reasoning: he implemented 
into his theory an explanation of money prices 
where Jevons stopped at the vindication of 


Aristotle’s theory of money, misled by the misinterpreta- 
tions prevailing in his time, he had a good insight into the 
ethical postulates of Aristotle’s theory of exchange; how- 
ever, he refuted them as much as the theories ‘‘of most 
economic theoreticians” following Aristotle in respect to 
the principle of the “exchange of equivalents.”’ 
© Wicksell’s and Edgeworth’s arguments 
factorily discussed by Roll, op. cit., 420-421. 


are satis- 
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natural prices, i.e., the exchange ratio of goods re- 
gardless of their monetary expression. Further- 
more, Aristotle looked at goods not merely as 
media of want satisfaction but as products of 
human skill as well—an aspect which has given 
rise to sO many misunderstandings of his 
thoughts. The modern economist neglects pur- 
posely this aspect as it is apt to lead him into a 
labor theory of value; the partiality of the 
modern economist at once simplifies his task 
and lends greater consistency to his theorizing. 
Yet Aristotle’s approach opens broader vistas 
to the science of economics as he realized the 
dual role of the exchanging parties in the market, 
viz. the identity of producers and consumers. 
We see J. B. Say’s Law of the Markets faintly 
shaping up; but even its simplest implication 
would have been incomprehensible to the philos- 
opher himself. 

The potentialities of Aristotle’s theory are, and 
in history have proven to be, immense. Their 
impact on the development of economic doc- 
trines, manifestly and implicitly, is not easy to 
appraise. The theory of exchange, though 
consistent in itself, does not form the central 
part of a comprehensive and coherent theory 
of economics which could have been taken over 
in toto by any school of thought; yet historically 
it broke fertile ground on which a systematic 
theory could thrive. Rudolf Kaulla was there- 
fore fully justified in opening his study of the 
development of modern value theories with an 
enlightened though brief summary of Aristotle's 
theory of exchange. As to its historical signifi- 
cance, he came to the following conclusion: 


Aristotle has brought into the world the thought 
which was to insure his influence on the philosophy 
of economics up to the most recent times: that the 
comparability of values of different economic goods 
has as its condition a something which is common 
to the magnitudes to be compared.”! 


1 Op. cit., 52. 
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INTRODUCTION 


THE purpose of this paper is to place on record 
a number of heretofore unreported petroglyphic 
and pictographic sites in Western Australia and 
to introduce some of the problems concerning 
them. The evidence, gathered in 1938-1939, per- 
tains primarily to the poorly known southern, 
western, and northwestern portions of the state 
where aboriginal culture has almost completely 
disappeared, and permits the data for the re- 
mainder of Australia to be viewed in continental 
perspective. 

Petroglyphs and pictographs are widely dis- 
tributed in Australia. Both are reported in all 
the states except Tasmania, where only the former 
have been found, and Victoria, where only the 
latter have been discovered. A general summary 
of the appearances was published by the author in 
1936, at which time about two hundred locations 
were listed, some comprising two or more ex- 
hibits. Little information was then available for 
the western third of the continent, the almost one 
million square miles of Western Australia. For 
this tremendous region there were reports of only 
five petroglyphic sites, widely separated, and of 
only six pictographic displays outside the Kim- 
berley district. In the latter the highly stylized 
portrayals of wondjinas, the mythologically im- 
portant anthropomorphic but mouthless beings 
associated with the control of rain, first described 
by Grey in 1938, and the peculiar exhibits of 
human beings reported and sketched by Bradshaw 
in 1892 (Davidson 1936: 124-134), already had 
attracted considerable interest, although little at- 
tention had been given to the less spectacular mo- 
tifs generally similar to those in other regions. 


* This paper is a partial result of field studies in West- 
ern Australia in 1938-1939 under the auspices of the 
University of Pennsylvania, the American Philosophical 
Society (Penrose Fund), and the Carnegie Corporation 
of New York. Some of the illustrations were prepared 
under a grant from the Faculty Research Committee of 
the University of Washington. 


The widely separated appearances of both types 
of art in Western Australia suggested that other 
sites should be present ; hence, in 1938-1939 these 
subjects were included in general ethnographic 
inquiries among remnant groups of aborigines, 
and in the questioning of old white settlers. As 
a result evidence was collected on about seventy 
new sites almost equally divided between petro- 
glyphs and pictographs (maps 1 and 2). ‘There 
also were hearsay reports of many others, specific 
locations unknown. Although additional sites 
also have been found in recent years in other parts 
of Australia, the limited data now at hand already 
indicate that Western Australia contains an im- 
portant share of the continental total. 

As shown in map | the distributional situation 
interest. Even without knowledge of the 
many rumored but unlocated sites in the south, 
west, and northwest, it already is clear that picto- 
graphs are scattered across the state from the in- 
land southwest and central western coast to the 
Kimberley district via the Canning Route, and to 
Central Australia via the eastern desert country, 
and that petroglyphs on the other hand are con- 
centrated in the Northwest, scattered along the 
Canning Route toward the Northern Territory, 
and seem to be very rare south of the Murchison 
River. The single carving of a face at the Glenelg 
River, north Kimberley district, sketched with 
doubtful accuracy by Grey in 1838, seems quite 
isolated from other petroglyphs 
known. 


is of 


as presently 


Information is lacking for a large region in the 
eastern part of the state but since the appearances 
to the northeast and southwest and to the north- 
west and southeast respectively are essentially 
similar, some of the features in the intermediate 
region can be anticipated. 


NEGATIVE AREA IN THE SOUTHWEST 


Although there are many parts of the state for 
which neither pictographs nor petroglyphs have 
been reported as yet, the only large area for which 
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both were specifically denied by several persons 
is the extreme southwest—the coasta! districts 
around Busselton, Margaret River, Augusta, 
Warriup, and Esperance, and the adjacent locali- 
ties inland. In addition, there are no rumors of 
sites along the coast south of the Greenough River, 
a poorly known region. Denials sometimes mean 
only that positive evidence has not yet come to 
light, but the southwestern region not only is very 
well known, but the negative aspects are supported 
by an explanation given by old southwestern 
aborigines at Gnowangerup who stated that the 
power to make such portrayals is possessed only 
by diberi, mythical “travelers” who live far to the 
north. These beings roam about at night applying 
their arts, but for some unknown reason have 
never visited the extreme south. Their potency is 
not limited to artistry for they have the ability to 
make boats and aeroplanes to assist them in their 
travels. 

The negative area may extend for some distance 
east of Esperance. At least Helms (1896: 260), 
who explored westward from South Australia 
along a route parallel to the coast and not far in- 
land, did not find any sites west of the South Aus- 
tralian border. Since his observations were 
limited, further investigations should be made be- 
fore it is concluded that Windulda (@ 31) is the 
southernmost site in this region. Several sites 
have since been found in the Murchison district, 
parts of which also were traversed by Helms. 


EARTH DRAWINGS 


Unusual pictographs (grooves?) are the earth 
drawings at Brolga Lagoon, upper Forrest River, 
Kimberley district, reported by Conigrave (1938: 
74, 83). Over ten acres of ground are said to have 
been cleared by pulling out grass by the roots, 
burning, and sweeping away the ashes. The sur- 
face, hardened by patting and stamping, was deco- 
rated with outline drawings of crocodiles, snakes, 
large horseshoe-shaped figures, and other designs. 
Colors (?) are not indicated. In Conigrave’s 
opinion some figures had no meaning but others 
were of “phallic” significance, although he does 
not discuss the evidence for his interpretations. 
Earth paintings with different features are promi- 
nent in Central Australia. Whether the concepts 
of portrayal on open ground in the two areas are 
related, with local differences in techniques and 
motifs, is a question which must await ethnological 
inquiries in the intermediate areas. It seems clear 
that these exhibits will not leave traces for the 
archaeologist. 


|PROC. AMER. PHIL. SOC. 


TYPES OF SITES AND EROSIVE INFLUENCES 


Most of the sites in the southern and western 
districts were visited, but time and circumstances, 
and the advent of war, did not permit extended 
side trips to many of the northern locations. Sev- 
eral sites in the south and west were not located. 
In some cases old informants had not seen them 
for decades and the exact locations had been for- 


gotten. Indeed, some sites were difficult to locate 


sites. Upper: Walga 
Middle: Appertara (@ 14). 
Dalgaranger (@ 19). 


1. Types ot 
Rock (@ 21). 


pictographic 


Lower: 
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even when the general directions were accurate. 
Since the favorite places for pictographs are the 
walls and ceilings of shelters in massive rocks and 
severely eroded breakaways or gullies, or on the 
undersurfaces of clustered great boulders, it some- 
times was necessary to scrutinize innumerable 
nooks and crannies before an obscure display was 
detected. Carvings are found more often on ex- 
posed surfaces, such as flat rocks or the outer 
slopes of outcrops, but also may be difficult to lo- 
cate in rough country. Typical sites are illustrated 
in figures 1 and 2. 

It is quite possible that some of the portrayals 
visible in earlier times have been obliterated. At 
Nannutharra some stenciled hands, said to have 
been faintly discernible a few years before, could 
not be detected, although others remained. Over 
the course of time direct or reflected sunlight, 
wind, dust, rain, and moisture undoubtedly take 
their toll. Presumably differences in quality of 
the pigments and in thickness of application ac- 
count in part for the variation in the condition of 
the displays in individual sites and from site to 
site. 


Petroglyphs are more durable but they too may 


Fic. 2. Types of petroglyphic sites. Upper left: 


Lower left: Gifford Creek (A 10). 
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be worn away. Natural flaking of the rocky sur- 
faces is noticeable at many places. It already has 
caused major damage to the exhibits at Yarri- 
Muccan and Mount Edgar (figs. 3, 4), and in 
time may destroy them completely. It also seems 
likely that the carvings on the horizontal surface 
at Port Hedland are being slowly eroded by beat- 
ing rains and blowing sand. Not only is the sand 
in the grooves abrasive in itself but it harbors from 
time to time the growing roots of grass and weeds 
which contribute their share to the damage. How- 
ever, in spite of these destructive influences it 
would seem that most of the unlocated sites seen 
within the last fifty years or more continue to exist 
and with diligent search can be found. 

In respect to the description of the portrayals it 
is of interest to note that informants usually were 
fairly accurate. Rock shelters where stenciled 
hands predominate were generally mentioned as 
showing hands, although the technique of applica- 
tion was not always recognized. Some exhibits 
with animal motifs were stated to be such, even 
though the details were not recalled. The main 
confusion centered around the fairly common use 


of the word ‘“‘markings.”” Questioning sometimes 


Ree 


Mount Edgar (431). Upper right: Yarri-Muccan (A 33). 


Lower right: Cooapooey (A 30). 
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lic. 3. Petroglyphs at Yarri-Muccan (A 33). Scaling 
has destroyed much of the display. The carved lines 
are very shallow and merely expose the contrasting 
shades in the rock. 


brought to mind the presence or lack of color, but 
some displays described as carvings were found 
to be pictographs, and vice versa. Such mistakes 
are understandable. Many observers had not been 
interested in technical details. Furthermore, some 
petroglyphs with surfaces slightly roughened by 
battering, unless examined closely, may appear to 
be weathered white paintings. For example, a 
photograph, taken in 1902, of the portrayals at 
Cooapooey, described as drawings, reveals the 
same technical features to be seen in photographs 
of known carvings (fig. 4). The type of exposed 
site at Cooapooey also suggests that the exhibits 
are petroglyphs. In addition, pictographs have 
not been confirmed within several hundred miles 
of this site, whereas carvings are numerous in the 
region. 

The question of the identification of techniques 
assumes much importance. Several sites south of 


the Murchison River are alleged to contain simple 
carvings, but none as yet has been substantiated. 
Investigation of some established the presence of 
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pictographs. Others were not found. Some were 
not conveniently located for a visit. Available evi- 
dence thus suggests that if petroglyphs are present 
in this region they are neither numerous nor ar- 
tistically complex. 


“FOOTPRINTS” IN STONE 

There is a fairly popular belief in Australia of 
the existence of human “footprints” in stone. 
Claims occur quite frequently on both sides of the 
continent. Some of the early reports have been 
discussed by Branco. Many of these rumors were 
heard in Western Australia, but since most were 
based on heresay, and lacked reference to specific 
locations, investigation with the thought of finding 
petroglyphs was impossible. However, two in- 
formants professed to have seen such “footprints,” 
one at an unspecified coastal site south of Carnar- 
von (A 18), where a series of steps was said to be 
discernible, the other at Bugadji creek or soak be- 
tween Kurnalpie and Igidena (Laverton area) 
(4 4), where two “foot tracks” 
the vertical face of the rock. The local aborigines 
were said to believe that the rock had been in a 
horizontal position when the depressions were 
made. 


were claimed on 


There is a published account of one claim for 
Western Australia. Campbell (1914 A) has dis- 
cussed and illustrated what he considered to be an 
indurated cast of a “footprint” found before 1884 
near Minnenooka in the Greenough River valley. 
The cast was said to consist of several layers of 
mud which revealed the folding of the skin and 
the muscles. 

The only plausible explanation for the various 
claims is that they are based on cursory observa- 
tion of rock carvings or freak erosions. The 
human foot has been a subject for portrayal in 
both stenciled and freehand rock paintings and 
outline and intaglio rock carvings in various parts 
of the continent and may be expected to appear in 
sites yet to be discovered. Of the three appear- 
ances noted the site near Carnarvon is the only 
one within a reasonable distance of known carv- 
ings. The other two are located in areas where 
simple petroglyphs have been claimed but not yet 
confirmed. 

It seems likely that a large percentage of the 
claims of “footprints” is based on misinterpreta- 
tion of natural erosion. The author has observed 
innumerable severely eroded outcrops where hun- 
dreds of oddly shaped depressions occur. 
resemble animal tracks. Some 


Some 
would hold a 
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human foot. Others would accommodate quite 


nicely a foot with a shoe on it. 


PIGMENTS 


The pigments in Western Australia are similar 
to those used elsewhere on the continent. Red, 
with occasional variant hues, is the prevailing 


Fic. 4. Petroglyphs of anthropomorphic figures. 
per: Mount Edgar (A 31). 
outstanding. 


Up- 
The life-size figure is 
Note projections at top and sides of 
head and the small figure under the right arm. The 
arm and leg of another large anthropomorph, almost 
destroyed, show on the rock in the lower right cor- 
ner. A different type of human-like figure can be 
seen in part in the upper center. A third large figure 
in the lower left is almost obliterated. Middle left: 
Mount Edgar. A human figure with out-turned 
legs. Middle right: Mount Edgar. An anthropo- 
morphic figure in a conventionalized pose. Lower 
left: Port Hedland (& 25). A grooved human figure 
with a pecked out foot. Lower right: Cooapooey 
(A 30). Several small human figures with head 
decorations. (Photograph by W. B. Sanders, 1902.) 
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color, followed by white, yellow, and black in the 
order named. Blue is employed only in the north- 
ern Kimberley district."| Red and yellow are de- 
rived from pulverized ochres mixed with water 
or grease. White, obtained from crushed kaolin or 
pipe clay, is prepared in the same manner. 
Strangely enough black, from charcoal so easily 
obtained everywhere, is the rarest of the four. 
There seem to be few painting sites throughout the 
continent where it predominates, although there 
are many where it is employed. Red and yellow 
ochres and white pipe clay, on the other hand, 
must be laboriously extracted from natural de- 
posits, crushed manually, and finally ground on 
stone mills, the aboriginal grinding stones consist- 
ing of a nether stone of variable size and shape 
and an upper stone held in the hand. In addition, 
these materials are available only at special places, 
often far distant, and must be secured either by 
expeditions sent to mine them, or by trade and 
barter arrangements with the hordes on whose 
properties they are found. 

The sources of supply of these ingredients are 
imperfectly known. Pipe clay is common in the 
Murchison district and available in many southern, 
northwestern, and northeastern localities.? Aside 
from the Kimberley district, deposits of red and 
yellow ochres are not reported to be numerous in 
Western Australia. 

The little evidence at hand indicates well de- 
veloped proprietary the natural 
sources of supply. Ownership of the tremen- 
dously valuable Wilgamia, which apparently pro- 
vided most of the red ochre used in the western 
areas, was contested in 1939 by an old woman and 
a young boy. At Dalgaranger exploitation of the 
local pipe clay deposits was still reserved by the 
few local aborigines.’ 


interests in 


1 Blue, first reported by Grey in 1838, has only recently 
been confirmed as of aboriginal use 
glauconite and in solution dries a bluish-green. 
1948: 6. 


2 Pipe clay is found in extensive deposits in the Yalgoo 


It is derived from 


Elkin, 


area. One important site is in a breakaway, eight miles 
north of the town, one and one-half miles east of the main 
road. Six miles north of Dalgaranger homestead, one 
hundred yards from the rabbit-proof fence, is a site which 
is highly regarded by the aborigines. 

’ Although kindly disposed toward their friends, most 
of whom except old people are employed by Europeans, 
the latter nevertheless were still required in 1939 to ask 
for the privilege of each visit. In that year a feeble old 
man, virtually blind, found his way on foot to this site, 
in which he had vested rights, a distance of thirty miles 
from his home, to gather a few cherished pounds. Lack- 
ing adequate provisions and water he collapsed on the 
return journey and would have died but for the timely 
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The method of extracting pipe clay is crude but 
effective. Simple, unprepared pieces of stone, or 
in recent times old pieces of iron, are employed 
to batter out irregular chunks. When a few 
pounds have been gathered they are carried away 
for subsequent pounding and grinding on stone 
mills. 

WILGAMIA 


[he most important source of red ochre in 
Western Australia is Wilgamia in the Murchison 
district, forty miles from Cue. The derivation of 
the name is obvious for wilgi, red ochre, and mya, 
camp, place, are aboriginal words adopted by the 
whites and introduced by them into the lingua 
franca with which both aborigines and Europeans 
throughout the western regions are now familiar. 
Thus Wilgamia would be recognized generally as 
meaning “red ochre site’ but it has now become 
identified with this particular location. Just which 
southern tribes, if any, knew this ochre mine as 


Kia. 5 


Panorama of the great red ochre mine at Wilgamia, near Cue, Western Australia. 
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Wilgamia is indeed one of the most remarkable 
places in Australia. The site comprises a huge hill 
which rises high above the general surface of the 
rough and hilly surrounding country. From the 
summit on the north side a great open cut varying 
between fifty and one hundred feet in width and 
possibly sixty-five feet in depth has been labori- 
ously excavated (figs. 5,6). On the sides around 
the bottom are deeper chambers, while under- 
neath them numerous tunnels follow the seams of 
red and yellow ochre, often for several yards. In 
some instances admission to these cramped work- 
ing pockets must be gained by wriggling through 
such small openings that large individuals would 
find entrance impossible. 

When one first sees Wilgamia doubts arise as 
to its association with the aborigines. The excava- 
tion is so stupendous that it is difficult to attribute 
such an accomplishment to a people with a simple 
technology. When it is realized that several thou- 


This tremendous ex- 


cavation, hacked out by crude chunks of stone and by short sticks driven into cracks, is one of the most 


impressive attainments of any stone-age hunters. 


To the right of the persons in right frame in the deepest 


part of the view is a lower cut from which tunnels lead to the places where intermittent mining activities 


by the few 
Wilgamia in aboriginal times is uncertain. The 
Bardimaya around Mullewa and Mingenew call 
it Toaritha; tdari, pigment; tha, hole. The local 
aborigines disclaim the name Wilgamia as their 
own, although they now accept it along with other 
Kuropean terms such as Perth, Mount Magnet, 
or Geraldton. According to their testimony Wil- 
gamia has been a local place name ever since 
Xuropean settlers entered the district. 


name for the 


Their own 
Nganakurakura; ngdna, 
whose ; kura, eye or eyes. Unfortunately the sig- 
nificance of this peculiar term seems to have been 
forgotten, 


site 1s 


Informants could provide no explana- 
tion and all asserted that the place had always been 
known by just that name.* 


arrival of a white settler who happened along the track. 
Che old man could have purchased pipe clay from friends 
but regarded his own source as superior 

* Two miles southwest of Wilgamia is a hill known as 
Little Wilgie. Smaller in size and wealth of ochre it is 


surviving local aborigines still continued in 1939. 


sand tons of rock have been removed it is evident 
that tens of thousands of man-hours have been ex- 
pended in the operations of hewing out the solid 
walls, carrying the debris up the steep northern 
side and dumping it down the outer slope. The 
wonder of such an achievement is further en- 
hanced by the knowledge that the aborigines in the 
Murchison were not numerous, about one person 


nevertheless more important mythologically. Typical of 
the dramatizations associated with natural features of the 
terrain in much of the continent is the story of how a 
kangaroo, in mythical times, was speared about six miles 
south of Wilgamia. In his death agony he jumped and 
landed at Wilgamia where the red represents his blood, 
the yellow his liver, and the green his gall. His last leap 
brought him to Little Wilgie which marks his grave. 
According to the story Little Wilgie was discovered be- 
fore Wilgamia, but since the myth is an explanation of 
the latter this assertion, like other details in mythology, 
should not be accepted as necessarily historically ac- 
curate. 
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Fic. 6. Another view 


v 


a ‘ on 
7 
0% . 4 i 
~ Pt a , 
a wee 
, fa < 


of Wilgamia showing part of the wall above the lower section of the mine. 
shows evidence of the pounding received from crude stone tools. 
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The wall 
Short sticks used for prying formerly were 


visible in some of the cracks where they had been left but are said to have been shot out by passing whites. 


Scale is indicated by person in lower center. 


to twenty square miles, and that as a result of the 
exigencies of subsistence the local horde of about 
thirty-five individuals could have devoted rela- 
tively little attention to other than food-securing 
activities. The aboriginal economic system is not 
organized in such a manner that this local group 
could have made their living by exchanging ochre 
for food. The natural resources of the locality are 
no better than those of the Murchison region as a 
whole, hence it must have been a difficult problem 


to feed for even a short period any large gathering 


of workers at the mine. Nevertheless close ex- 
amination of the site reveals adequate proof that 
the aborigines with their crude and strictly limited 
means of exploitation are solely responsible for 
this most impressive excavation. 

In the tunnels and strewn about the bottom of 
the open cut are hundreds of crude, unshaped 
stones, two to three times the size of the fist, which 
still serve as hand mauls for battering away the 
solid matrix in which the prized ochre is impri- 
soned. These rough tools also are used for driv- 
ing short sticks into the ochre seams and into 
cracks for wedging and prying operations. The 
sticks, which vary between one and one and one- 
half inches in diameter and between six and 
eighteen inches in length, give the appearance of 
being broken “digging-sticks,’ the Australian 


woman’s typical tool, but it does not follow nec- 
essarily that women were the principal miners. 
Scores of these broken specimens are to be noticed 
in the tunnels just where they were dropped at 
the points of the latest mining activities. 

In the extensive open cut, hewing operations 
also are conducted from scaffolds, although in re- 
cent years the tunnel deposits seem to have pro- 
vided sufficient ochre for the needs of the greatly 


Fic. 7. The last scaffold at Wilgamia, constructed of 
poles cut with iron tools about 1920. Scaffolds ap- 
parently were important for undercutting, to cause 
great falls from the ceiling, and for scraping out 
seams of ochre beyond ordinary reach. 
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diminished aboriginal population. In 1939 the 
last scaffold erected was still standing but rickety 
(fig. 7). Built before 1920 of poles from two to 
three inches in diameter, cut with iron tools, it re- 
vealed the probable method by which much of the 
out-of-reach wall surface of former levels had been 
hacked away. 

That this huge excavation is entirely the result 
of hand labor seems to be well indicated by evi- 
dence of battered and hewn surfaces at all levels 
of the cut. There also are indications at many 
places on the walls of natural cleavage, the prob- 
able results of undercutting. Whether undercut- 
ting was conducted for the purpose of bringing 
down fertile deposits or just the masses of barren 
rock which separated valuable lodes, is impossible 
to determine but, intentional or accidental, these 
great falls of rock facilitated greatly the exploita- 
tion of the site. 

Although red ochre in a pure state probably was 
scraped away from its matrix in situ, the evidence 
from the top of the hill indicates that large chunks 
of rock were lugged to the surface and broken up 
at the head of the northern slope. At this point 
the underfooting is almost a solid layer of red 
ochre dust, while extending down the steep slope 
for seventy-five yards or more is a great accumula- 
tion of broken rocks. 

Wilgamia is known as a place of fabulous 
wealth to all the aborigines of the west at least as 
far north as Carnarvon and the Gascoyne River 
and as far south as Kellerberrin and Quirading. 
In view of the importance of red ochre in aborig- 
inal culture this reputation is understandable, par- 
ticularly since the far west, in contrast to the 
Kimberley district, does not seem to be rich in 
number of red ochre sites. Some sources were 
utilized in the Murray district whence the product 
was traded northward to Perth. The Ingarda in 
the Carnarvon area claim a local supply in the 
river beds. Probably there are many other sites 
but a large proportion of the tribes in the west 
seem to have depended on Wilgamia. Possibly 
as the result of its great reputation other sources 
of minor importance were intentionally neglected 
as in the case of the great Parachilna red ochre 
site in South Australia (McCarthy, 86-88). 

The antiquity of Wilgamia cannot be indicated. 
We have no means of determining the annual rate 
of extraction or the number of working hours de- 
voted to mining each year. In addition, the de- 
mand may have varied considerably whenever 
distant tribesmen secured supplies elsewhere. 
Furthermore, it now is impossible to compute the 
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richness of the ochre deposits in that part of the 
mine already excavated. However, if we may 
judge by the quantity of ochre in evidence at the 
head of the slope and in situ, it would seem that 
there has been a relative abundance for a very long 
time. The annual requirements of red ochre per 
person also are unknown. Rock painting probably 
accounted for a negligible quantity compared with 
that used for body decoration for ceremonies. In 
recent years the few aborigines remaining in the 
region have continued to make occasional trips to 
the mine, each carrying away from five to ten 
pounds of the precious commodity. All factors 
considered it seems certain that a very minimum 
of many centuries should be allowed for the la- 
borious scooping out of such a large excavation. 
Indeed it seems quite possible that Wilgamia may 
have been in process of exploitation for several 
millennia. 


TECHNIQUES 


The techniques in Western Australia do not 
differ from those in evidence elsewhere on the con- 
tinent, but are not yet known to include all the 
variants found in the East. Pictographic tech- 
niques can be classified in principle as stenciling, 
line drawing, and surface painting, although there 
is no apparent difference in the manner of applica- 
tion of the pigments. The three are executed by 
daubing and smearing, either with the tip of the 
finger or some simple “brush,” such as the soft- 
ened end of a stick. The differences are to be 
noted rather in the results attained by the direction 
and extent of the application. Style, therefore, is 
an important consideration in determining whether 
a portrayal should be classified as a drawing or a 
painting. 

This is not the case in respect to petroglyphic 
techniques. Since either abrading or percussion 
can be employed for both line carvings and sur- 
face carvings, there is no necessary association be- 
tween style and the manner of execution. Some 
line carvings are said to have been made by groov- 
ing with a pebble but none has been verified. 
Others are the results of pecking or hammer- 
dressing. Simple scratching has not been re- 
ported. Some surface carvings have been bat- 
tered only sufficiently to expose a contrasting 
shade in the rock and therefore show little de- 
pression. Others, of intaglio type, are relatively 
shallow and seem to have been made entirely by 
abrading. The extent to which deeper intaglios 
were produced by pecking, battering, or grinding, 
or by use of all three, can be determined only by a 
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careful survey of the many unstudied sites. It is their chronological relationship remains to be 
of interest to note that the grinding technique, determined. 

through use of the stone mill, is known throughout The distributions of the various pictographic 
virtually all of Western Australia. In areas where and petroglyphic techniques are of interest. Sten- 
petroglyphs are lacking the mill obviously has pre- _ ciling is the most widespread. It-is known to be 
ceded them. In areas where both are present present in all pictographic areas, except Windulda, 
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Map 2. Pictographic and petroglyphic areas of Western Australia. 
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Fic. 8 Walga Rock 
of various motifs including a 
hand with 
multiple 


Pictographs (@ 21). Sketches 
“sunburst,” an outlined 
a “bifurcated figure,” and 
The tailed concentric cir- 
cles and tailed spot suggest snakes emerging from 
holes 


seven digits, 
concentric arcs. 


where it has not been mentioned. It is most im- 
portant in the south and west, where it predomi- 
nates at most sites and is the exclusive type of por- 
trayal at many. 

Line drawings also are widely distributed but ap- 
pear only occasionally and in very simple form in 
the southernmost sites, become more numerous and 
more complex but in general remain secondary 
to stencils in the Murchison area, and attain their 
greatest complexity, often in combination with 
surface painting, in the Kimberley region. 

Surface painting is typical only in the Kimberley 
district and adjacent areas but is found at a few 
sites as far to the southwest as Willow Gully 
(@ 15) in the Murchison area. It has not been 
noticed in any southern sites, unless filling the 
palms of a few stenciled hands at The Humps 
(@7) is to be so classified. 

The distribution of the petroglyphic techniques 
cannot be given. They cannot be inferred in the 
few cases where only style is reported. In addi- 
tion, the very existence of petroglyphs in certain 
areas remains in doubt. 
south of the 


Of nine possible sites 
Murchison it is uncertain whether 
seven contain petroglyphs, pictographs, or freak 
erosions. At York (41) the reported carved 
circle, which could not be found in 1938, could 
have been made by any technique. The only men- 
tion of technique is for the “not distant” Murchi- 
son site (4&3) where a human foot and other 
“marks” are said to have been worn into the rock 
by repeated rubbings with a pebble. 

Grooving with a pebble also has been reported 
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far to the northeast at Gordon Downs (A 40) but 
has not been verified. Whether this technique was 
employed in the Northwest remains to be deter- 
mined. Delicate pecking seems to have been em- 
ployed at several sites. At Port Hedland (A 25) 
the severely eroded deeper and wider grooves, 
the few intaglios, and the surface carvings which 
show pock-mark treatment, appear to have been 
produced by more violent percussion. Simple 
battering to mar the surface sufficiently to show 
contrast is found at widely separated Williambury 
(413) and Cooapooey (A 30), and presumably 
elsewhere. The techniques along the Canning 
Route (A 41) and at the Glenelg River (A 39) 
are unstudied. 

It is important to note that pictographs and 
petroglyphs apparently are not found together at 
the same site. Exceptions to this generalization 
may be discovered but at the present time the two 
traditions seem to be quite exclusive of each other. 
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Fic. 9. Pictographs, Willow Gully (@ 15). The large 
snake (seven feet in length) and oval figure are in 
white, outlined in black. 
orange-red linear figures. 
stenciled hands. 


They were applied over 
Not shown are numerous 


Nevertheless, those in adjacent areas share styles 
and motifs in spite of the differences in techniques. 


STYLISTIC CONTROLS 

The portraying of both pictographs and petro- 
glyphs is subject to various conventions, some 
apparently of local or regional appearance, al- 
though they may be found to be more widespread 
when the evidence is more complete. 

There seem to be three major traditions in 
Western Australia. The subject may be shown 
by an outline, by a few lines to indicate the basic 
structure, or by treatment of the entire surface to 
the dimensions required. 

The outline type seems to be the most wide- 
spread. It cam be expressed by stenciling, draw- 
ing, or carving. Stenciling is very common 
throughout most of the pictographic areas but is 
most typical in the south and west, and relatively 
unimportant in the Kimberley district where other 









id 
at 
on 
VO 


rge 

in 
ver 
ous 


‘les 
les. 


TO- 
me 

al- 
ead 


in 
ywn 
ASIC 
e to 


ide- 
aw- 
non 
it is 
vely 
ther 





VOL. 96, NO. 1, 1952] 












Freehand 
outline drawings and carvings seem to be lacking 
in the southern sites, with the exceptions of a few 
drawn hands at The Humps (@/7), and the 
drawn circle inclosing a grill and the carved circle 
at York (@A1), if they are to be classified as of 


techniques and styles predominate. 







outline type, a debatable point. In the Murchison 
a few simple outline drawings are to be noticed at 
Yarraquin (@ 22), and a hand and anthropo- 
morph (figs. 8, 13) at Walga Rock (@ 21). 
However, occasionally at the latter site, and more 
frequently at Willow Gully (@ 15), the enclosed 
space is painted or daubed with a contrasting color 
(fig. 9). Further to the north carved outlines are 
typical at Port Hedland, usually with carved de- 
tails in the enclosed space (figs. 10, 11). In the 
Kimberley district outline drawings are best il- 
lustrated by the wondjinas, and the snakes at the 
Calder River. In these examples the interior de- 
tails are elaborate and may consist of either drawn 
lines or painted surfaces or both. The earth 
drawings at Brolga Lagoon also should be men- 
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Fic. 10. 


Petroglyphs, Port Hedland (A 25). 
of the stingray at the top is pockmarked, an unusual 





The body 




















technique. Some figures of fish could be confused 
with simple human figures. The figure at the bot- 
tom seems to be that of a dugong. 
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Fic. 11. Petroglyphs, Port Hedland (425). Lizards 
as intaglios and outlined turtles with carapace 


indicated. 


tioned, although they are not sufficiently described 
to permit detailed comparison. 

The type of portrayal in which the structure is 
indicated lineally, rather than by outline, lends 
itself most readily to geometric figures and floral 
motifs, but it also can be employed for depicting 
the tracks of emus, kangaroos, and snakes, or the 
snakes themselves, as well as animals and humans. 
Pictographs of this type are rare in the south. 
With the exception of the complex “maze” or 
“plan” at Bald Hill (@ 8) (fig. 12), the southern 
examples are simple. They include two emu-foot 
figures, two “rakes,” two concentric arcs, a small 
circle, a figure like a “4,” and a small “maze.” 
Presumably in this classification are the circle 
and grill at York (A@1). 

In the western Murchison area all the simple 
motifs noted in the south also are present. In 
addition, there are elaborate appearances at Walga 
Rock (@ 21) where single lines and multiple 
parallel lines meander about without obvious 
order, meet others, cross at angles, or are arranged 
variously into “plans” and non-de- 
scripts (figs. 14-16). Some of the latter may 
have been realistic portrayals to the aborigines. 

In the Northwest the same simple and complex 
arc arrangements, “rakes,” emu-foot figures, cir- 
cles, long meandering lines, singly or in multiples, 
and complex “plans” are found as carvings. As 
presently known, the most prominent sites are 
those along the Lyons River and at Port Hedland 
and Yarri-Muccan (A 10-12, 25, 33) (figs. 3, 12, 
17, 19, 22, 23). 

Treatment of the entire surface to produce 
either a painted or battered silhouette or an intag- 
lio is a practice most typical of northern regions. 


or “mazes” 
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white or, to describe it otherwise, of painting in a 
different color the space enclosed by an outline 
drawing. This convention is very common in the 
Kimberley area as well as in the Northern Terri- 
tory, but it is rare in the Murchison area, where 
examples are found at Appertara, Willow Gully, 
and Walga Rock (@ 14, 15, 21) (fig. 9). It also 
is present in the Windulda area but seems to be 
lacking in all southern sites. : 

It also is in the Kimberley area and the North- § 
ern Territory that polychromic portrayals are 
typical. Four colors are not unusual in the wond- 
jinas of the former and in the case of the Lightning 
Brothers in the latter (Davidson, 1936, pl. 1). 
Three colors in a single figure are unusual in Cen- 
tral Australia and South Australia. At Windulda, 
near the Central Australian frontier, one very sim- 
ple figure consists of a black line outlined princi- 
pally in white, partly in red. Three-toned figures 
have not been noticed in the Murchison area. 
Indeed, the use of two colors in the same figure 
has been noticed only at Appertara, Willow Gully, 
and Walga Rock (@ 14, 15, 21). 

Monochromes are typical of all southern sites. 
The only figures showing two colors are the yellow | 
grill over a red background at York (@1) and | 
four white stenciled hands with red palms at The fF 
Humps (@ 7). 
Fic. 12. “Plans” or “mazes.” Upper: Pictograph in In so far as the number of colors at a site is con- 

red covering several square yards. Bald Rock cerned, four and occasionally five are employed in 

(@8). Lower: Petroglyph covering several square the Kimberley area, but it is unusual to find more 
yards. Minale Creek (4 11). than two in any site in the Murchison district. In 
the south three colors are to be noted only at The 
Humps (@ 7). Some other sites show two colors, 
but many in the south as in the Murchison area 
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The painted examples are found in the Kimberley 
area, the Napier Range, and at Mulla Bulla (@ 
38, 39) (fig. 18). Presumably others will be 
found further south along the Canning Route. 















In the Murchison area there are examples at Wil- } ys wr 

low Gully and Walga Rock (@ 15, 21) (fig. 13). ae 1] Ht 

None has been noticed in the southern sites, unless : \ | ly Pp Ry rh + 
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hand are considered silhouettes. et. nit HM ( 
In the petroglyphic Northwest battered sur- ee Hill f 

faces are found at Williambury and Cooapooey LN 4 

(A 13, 30) (figs. 4, 24). Intaglios are present at j \ nd 

Port Hedland, Depuch Island and Mount Edgar 

( & 24, 25, 31). The pock-marks which dot the —— 

interior of the outlined stingray at Port Hedland lo 


simulate treatment of the entire surface (fig. 10). cuir in 






OTHER CONVENTIONS a 
Interesting conventions limited to pictographs Fic. 13. Pictographs, Walga Rock (@21). Sketches 
also should be noted. One is the practice of out- of large lizards as silhouettes, an anthropomorphic 


lining a silhouette with a contrasting color, usually figure, and. non-descripts. 
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exhibit only one, even though the subjects por- 
trayed may be quite varied, as at the Greenough 
River (@ 13). Since many of these sites are near 
others where the same motifs are executed in dif- 
ferent colors, the lack of more than one color can- 
not be ascribed to the unavailability in the region 
of certain pigments. An explanation rather should 
be sought in the local cultural forces which define 
a certain color as appropriate for either picto- 
graphs in general or only certain types of por- 
trayal. 


MOTIFS 


Most Australian motifs can be classified quite 
readily as naturalistic or geometric. 
questionable. 


A few are 
What seem to be distorted forms 
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Fic. 14. Pictographs, Walga Rock 


(@ 21). 
of motifs from various locations showing prominent 
use of parallel lines in serpentine and arc arrange- 


Sketches 


ments. The spiral form in the lower right is the 


nearest approach to concentric circles. 


may be regarded by the aborigines as obviously 
realistic. Whether they view most geometric fig- 
ures as realistic portrayals rather than designs, in 
much the same manner as Europeans see realism 
in the five-pointed “‘star,” is a moot question, but 
in the central portions of the continent such motifs 
as arcs, concentric arcs and concentric circles not 
only represent objects, animals, humans, mytho- 
logical ancestors and places, but may be thought 
of as realistic in themselves, in spite of the variety 
of interpretations given each throughout its exten- 
sive distribution and even within local areas. 
The interpretation and naming of obscure fig- 
ures, the significance of naturalistic motifs, and 
the meaning of the more readily definable geo- 
metric forms thus cannot be determined without 
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Fic. 15. 


Pictographs, Walga Rock 
of various figures. 


(@21). Sketches 
The two examples in the lower 
right resemble figures in Central Australia variously 
interpreted by Europeans but with meanings to the 
aborigines still undetermined. 


ethnological data. It is possible that some of the 
continentally distributed motifs have fairly similar 
meanings in all areas but, if so, supporting evi- 
dence is not yet available. Indeed, the little now 
known on the meaning of specific motifs indicates 
considerable variability in interpretation from area 
to area and frequently within individual areas. 

In Western Australia there are few ethnological 
details on the identification of motifs, the mean- 
ings associated with decorative or sacred elements, 
or the significance of the sites where they appear. 
In the Kimberley area data have been collected on 
the wondjina galleries and their mythological and 
religious associations, but other aspects of art have 
received little attention. For the southern and 
western sites records are lacking and it now is too 
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of arrangements of parallel lines, continuous or broken. 


Pictographs, Walga Rock (@ 21). Sketches 
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late to secure general, to say nothing of detailed, 
information. At least the few old aborigines en- 
countered in 1938 professed no direct knowledge 
of the content of pictographs and petroglyphs, al- 
though if each could have been taken to the dis- 
plays in his home country it is possible that some 
recollections of interest might have been forth- 
coming. North of the Murchison River, where 
aboriginal culture began to disintegrate later than 
in the Southwest, some information of importance 
undoubtedly can still be obtained, particularly at 
the more isolated stations. However, it is in the 
Kimberley district and the eastern desert country 
that opportunity to study all aspects of aboriginal 
art still remains. The art in the desert area, even 
if it may be less spectacular than that of the Kim- 
berley district, may contribute more to the under- 
standing of art problems, for the motifs, techniques 
and styles of portrayals in this region should throw 
light on north-south and east-west interrelation- 
ships, not only within pictographs and petroglyphs 
respectively, but also between these two major 
traditions. 


For the time being it is necessary to confine at- 
tention to the formal aspects of Western Austral- 
ian art and to assign the motifs descriptive terms 
which do not imply the known or imputed mean- 
ings associated with them in other parts of the 


continent, 

The various motifs can be grouped under the 
headings of fauna, hands, foot-tracks, anthropo- 
morphic figures, artifacts, compositions, and geo- 
metric figures. The aborigines presumably would 
not agree with the placing of the geometric forms 
in a separate classification. 


FAUNA 


It is curious that of the great wealth of mar- 
supials, birds, reptiles, insects, and fish important 
for food and various economic pursuits and in re- 
ligious concepts and mythology, very few have 
been chosen for representation as pictographs or 
petroglyphs. For the continent at large, snakes, 
kangaroos, lizards, and emus, apparently in the 
order named, are the common subjects. At some 
sites they appear together, at others singly or in 
various combinations, at still others not at all. 
Interest in displaying sea life, as might be ex- 
pected, is confined to coastal areas, although at 
many sites near the sea these subjects have been 
neglected. Fish seem to be portrayed only near 
the coast, although they are utilized for food in 
inland areas wherever found in streams and pools. 
Strangely enough the widely distributed dingoes, 
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echidnas, and opossums have received only occa- 
sional attention, just as wombats, koalas, and 
platypuses are seldom portrayed in their more re- 
stricted habitats. Of the numerous smaller mar- 
supials and birds few have been noted in the dis- 
plays anywhere in Australia, although many are 
important in totemic beliefs and mythology. 

It cannot be doubted that the artists had specific 
snakes and animals in mind when the pictographs 
and petroglyphs were executed, but so stylized are 
most of the portrayals that without ethnological 
advice identification of the species in most cases 
is impossible. The same narrow range of natural- 
istic subjects and the widespread similarities in 
styles and techniques of execution are among the 
most striking features of Australian art, for they 
demonstrate that the continent shares a basic art 
tradition. 

Some of the geometric figures to be considered 
below probably represent fauna. The serpentine 
forms are the most suggestive but since they are 
not known to represent snakes, and may have other 
meanings, they should not be identified without 
the testimony of the aborigines. 

In Western Australia the usual faunal subjects 
are represented in both pictographs and _petro- 
glyphs. However, since the region in which they 
are found, the northern two-thirds of the state, 
is poorly known, it is impossible to determine 
their relative importance until the evidence is 
more abundant. 

Snakes. In Western Australia snakes seem to 
be the most common as well as the most wide- 
spread faunal motif. The most realistic in ex- 
pression of details and the largest are found in the 
Kimberley pictographs. The southernmost ap- 
pearances seem to be at Dalgaranger (@ 19), 
Willow Gully (@ 15), where one example is seven 
feet in length (fig. 9), and at Windulda (@ 31), 
where a six-foot drawing suggests a snake. The 
petroglyphs of the Northwest show a number of 
quite realistic snakes, particularly at Port Hed- 
land (425), but much more numerous are the 
serpentine figures expressed by single or multiple 
parallel lines (fig. 3). Also common to both 
petroglyphs and pictographs are spirals, which 
may represent coiled snakes, and lines running 
from holes in the rock or fronr drawn circles, 
which suggest snakes emerging from holes (figs. 
8, 14-16). Neither snakes nor serpentines are to 
be seen in southern sites. 

Kangaroos. These animals also are lacking in 
southern and most western sites. There is an 
outline drawing at Yarraquin (@ 22). Petro- 
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glyphic examples are found along the Fortesque 
and Hooley Rivers (4 20, 22) and at Depuch 
Island (424). How common this subject may 
be in the Kimberley pictographs is not reported. 

Lizards. Although lizards are portrayed in 
many sites in other parts of the continent they are 
not yet known to be numerous in Western Aus- 
tralia. They too are lacking in the southernmost 
sites. Some large silhouettes are found at Walga 
Rock (@ 21) (fig. 13), a small example at Willow 
Gully (@ 15). Lizards are shown in the petro- 
glyphs at Williambury (413), Cooapooey 
(4 30), and Port Hedland (425) (fig. 11). 
Their importance in the Kimberley pictographs 
is not reported, but some virtually identical por- 
trayals in the Forrest and Lyne Rivers area 
( @ 44) are said to represent crocodiles. 

Emus. These birds seem to have been generally 
neglected in Western Australia. At Port Hed- 
land (425) is an interesting petroglyph of an 
emu sitting on nine nested eggs, as seen from 
below. This unusual portrayal also is found as a 
pictograph in Central Australia (Davidson, 1936, 
fig. 26k and pl. 2). 

Marine Life. The only prominent displays of 
marine life known at present are those at Port 
Hedland and Depuch Island (A 24, 25). Fish, 
turtles, crabs, and stingrays are numerous (figs. 
10, 11). Minor exhibits are reported for some 
Kimberley coastal sites. 


STENCILED HANDS 


The most widely distributed portrayal in West- 
ern Australia is the stenciled hand, usually the 
left, a common motif throughout most of the con- 
tinent excepting South Australia. In the southern 
and western parts of the state it not only predomi- 
nates but is the exclusive display in many sites. 
The appearances usually are in red, occasionally 
in white, rarely in yellow. Only in the Bates 
Range (@ 27) are they reported in black. For 
the many rumored sites in the rough breakaway 
country from Yalgoo to east of Cue red stenciled 
hands are the only portrayals mentioned. They 
are reported along the Canning Route and seem 
to be widespread but secondary to the more 
elaborate displays of other motifs in the Kimberley 
area (Conigrave, 124). 

An unusual feature noticed only at Willow Gully 
(@ 15) is the use of red daubs to indicate the 
finger tips of white stenciled hands. 

The hand seems to have been considered a 
suitable subject for portrayal in other techniques, 
for such appearances are not uncommon in Aus- 
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Fic. 17. Petroglyphs, Gifford Creek (A 10). 
tralia, although they seldom are prominent at any 
site. In some cases the hand appears to have been 
stamped on the wall, then retouched. In others 
the drawings are freehand. In the latter, as in 
displays of the human figure, the number of fingers 
often is exaggerated. Examples with seven digits 
are present at The Humps and Walga Rock 
(@7, 21) (fig. 8). A petroglyph of a hand (?) 
at Port Hedland is shown in figure 20. 

The most spectacular display of hands, pos- 
sibly Australia’s greatest array, is to be seen at 
The Humps (@7). Over one hundred stencils 
in red, white, or yellow are quite vivid. Numer- 
ous others appear faintly. There also are stamped 
and drawn hands in red or white. 


Probably over 
two hundred examples 


formerly were sharply 
defined, many on the ceiling where they could 
have been applied only from scaffolds or, in some 
places, possibly from the shoulders of assistants. 
Other sites with prominent but much smaller ex- 
hibits are Kellerberrin and Warrachuppin in the 
south with the portrayals in red (@ 3, 4), and 
Willow Gully in the west with the display in white 
(@ 15). 

The only sites south of the Murchison River in 
which stenciled hands are known to be lacking are 
Bald Hill and Dalgaranger B (@ 8, 19). Far- 
ther to the east the hand is not mentioned for Red 
Castle or Windula (@ 11, 31). 

The significance of the hand motif in Western 
Australia is undetermined. It is reported that at 
Milly-milly a young girl when about seven years 
of age had her hand stenciled as part of a betrothal 
contract, but that the stencils of adult hands had 
no particular meaning. In the south and west the 
aborigines had no explanation and were as curious 
as Europeans. In the western Kimberley district 
it has been said that stenciled hands represent ab- 
original “calling cards,” but if it had been custo- 
mary for visitors to leave such evidence it seems 
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Boola 


Pictographs of anthropomorphic figures. Up- 
and lower right: Black silhouettes. Moola 

(@ 39). Lower left: White silhouette with 
legs turned outward and upward. South of Napier 
Range (@ 38). (Photograph by Dr. C. T. Teichert.) 


strange that the appearances are not more nu- 
merous. 
OTHER STENCILS 


The human foot seems to be an unimportant 
subject for stenciling in Western Australia. One 
example in red is present at Nannutharra (@ 17). 

Stencils of objects also seem to be uncommon 
in the state but appear at the Greenough River, 
Appertara, Willow Gully, and Nannutharra, sites 
fairly close to one another ( * 13 15, 17 ). 


FOOT-TRACKS 


In a culture which attaches so much importance 
to the tracking of humans and animals as the Aus- 
tralian, it should not be considered strange that 


footprints are selected for depiction. Yet of the 
innumerable types of tracks which every aborigine 
is taught to recognize in infancy, only those of the 
emu can be said to be commonly portrayed 
throughout most of the continent. Since the motif 
is simple and appears in various sizes it is pos- 
sible that some examples represent other birds. 

Less frequently seen and less widely distributed 
are the portrayals of the hind feet of kangaroos 
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and wallabies, and even more rare are representa- 
tions of their front feet. Dingo tracks are very 
uncommon. Serpentine lines are popular but it 
is uncertain whether they represent the tracks of 
snakes or the snakes themselves. 
have other meanings. 

In Western Australia the emu-foot motif is 
widely distributed. It is not common in the south 
but does appear as a pictograph at Kellerberrin 
and The Humps (@ 3, 7), in the west at Willow 
Gully, Walga Rock, Yarraquin, and Meeberrie 


Some possibly 


a petroglyph in the Lyons River sites, at Port 
Hedland, Depuch Island, and near the 767 mile 
location of the rabbit-proof fence (A 10-12, 24, 


Human tracks are shown as intaglios at Port 
Hedland (fig. 20). They are scattered about the 
site and do not indicate a series of steps as is re- 
ported for the unlocated sites south of Carnarvon 
(418). Whether the latter contains petroglyphs 
or examples of natural erosion is unknown, as is 
also the case at Bugadji (A 4). It should be kept 
in mind that a series of steps is more realistic than 
a single track, but this does not permit the gen- 
eralization that a series is not symbolic, a single 
print not realistic. 

A single stenciled foot is present at Nannu- 
tharra (@ 17), a painted example at Willow Gully 
(@ 15). Animal tracks are numerous at Port 
Hedland and are reported at Meeberrie and along 
the Rabbit-proof fence (A 7, 25, 35) (fig. 20). 


ANTHROPOMORPHIC FIGURES 


Human and human-like portrayals are uncom- 
mon in Australian portable art. However, in 
pictographs and petroglyphs they not only are 
widely distributed but attain prominence in several 
areas. Whether human beings or mythological 
characters are represented usually is not clear from 
the displays and unfortunately the ethnological 
context is known in few areas. Although many 
regional peculiarities in form can be discerned, 
the basic stylistic qualities are quite constant. 
With the exceptions of the pictographs sketched 
by Bradshaw in the Kimberley area and some of 
the newly discovered portrayals in the Northern 
Territory, most anthropomorphs are characterized 
by full face view, mouth and often other facial de- 
tails lacking, several radiating lines for hair, fin- 
gers, and toes either lacking or sometimes shown 
as too few or too many, and palms and soles usu- 
ally in full view. These conventions tend to pre- 
vail whether the portrayals are drawn or carved 
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outlines, painted or battered surfaces, or intaglios. 

Anthropomorphic figures occupy what is es- 
sentially an eastern, northern, and northwestern 
distribution, with numerous appearances in New 
South Wales, southern and central Queensland, 
the Northern Territory, and northern Western 
Australia. They seem to be lacking in general in 
the southernmost portions of the continent and to 
be rare in the central latitudes. 

In Western Australia anthropomorphs are 
lacking in the far south, rare in the Murchison dis- 
trict, and prominent in the Northwest, the Canning 
Route area, and the Kimberley region. Although 
basically similar, the portrayals show many local 
and areal differences. 

The best known is the wondjina type which 
seems to be confined to the northwestern Kimber- 
ley area (@ 47-59). In addition to the usual 
basic stylistic qualities mentioned for anthropo- 
morphic figures in general are several distinctive 
features. The outline is filled with a generous use 
of drawn lines and painted surfaces in different 
colors to emphasize selected details. Singled out 
for conventional treatment are the eyes and eye- 
lashes, nose, a decorated headband, numerous fine 
radiating lines for the hair, a bust-like upper torso 
extending from a mouthless face, a body striped 
with parallel, longitudinal, narrow, alternating 
colors, and arms and legs, when shown, similarly 
filled with stripes or broken lines. The size of the 
figures varies from several inches to thirteen feet. 

Also in part of the same area are the peculiar, 
realistic human forms in various poses discovered 
by Bradshaw. His sketches indicate traditions in 
style and treatment unlike those elsewhere on the 
continent. 

Still different forms representing a spirit and 
srimurer, the rainbow-serpent, are illustrated by 
Kaberry (1936, figs. A and B) for the Forrest 
and Lyne Rivers area (@ 44). 

For the region directly south of the Kimberley 
Ranges the evidence is meager. Nevertheless 
several human-like figures with different features 
already are known. At Moola Boola (@ 39) are 
silhouettes in conventionized poses (fig. 18). 
South of the Napier Range (@ 38) a crudely ex- 
ecuted monochrome shows quite different features 
(fig. 18). Whether the few stiffly upright, broad 
lines on the top of the head represent a headdress 
rather than hair is not clear. Attention is called 
to the outward and upward curve in the legs, a 
distortion found at other sites (see Kaberry, 1940, 
fig. A). At Palm Springs, Gordon Downs 
(4 40), outline carvings are said to show a man 


PICTOGRAPHS OF WESTERN AUSTRALIA 93 








Fic. 19. Pictographs and petroglyphs of arc and arc-like 
figures and spirals. Top row, and left figures of 
second Typical pictographs at various sites. 
Second row right figures, and third and bottom rows: 
Petroglyphs, Port Hedland (425). The spirals are 
the nearest approach to concentric circles. 


row: 


with a waningi or thread-cross type of headdress. 
The same aboriginal informant saw this type of 
head ornament along the Canning Route (@ 32) 
in a pictograph of a “man” with head, nose and 
mouth, but without a body. Several hundred 
miles to the south, separated by the uninvestigated 
eastern desert region, is Red Castle where picto- 
graphs of aborigines with “dress and bell-topper 
hats” are reported (@ 11). 

In the petroglyphic Northwest several types can 
be listed. They differ in detail not only from each 
other but also from the portrayals in the north- 
eastern part of the state. The most realistic is the 
large human-size figure at Mount Edgar (A 31) 
(fig. 4). A projection from the top of the head is 
noteworthy as are also the two knobs on the sides. 
Some sort of headdress may be intended, but if the 
knobs represent ears they are very unusual. Ears 
are indicated on a human-like figure of a spirit- 
child at Wunda (@ 44) but they generally are 
lacking throughout the continent. A second por- 
trayal at Mount Edgar is highly conventionalized. 
A third shows still different features (fig. 4). 
Attention is called to the peculiar distortion of the 
legs mentioned above. 

The quite realistic human figures at Cooapooey 
(4 30) are shown in figure 4. All are small and 
characterized by what seems to be a fairly similar 
type of “head ornament.” In marked contrast is 
a crude carving at Port Hedland (425) which 
conforms more to the generalized type of por- 
trayal. The human figures at Depuch Island 
(& 24) lack indications of hair and headdress. 
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Fic. 20. Petroglyphs, Port Hedland (425). Upper: 
Human foot tracks and a hand (?). Middle: Emu 


foot and kangaroo paws (?). Lower: “Bifurcated 
figures.” Example at left also is found at Gifford 
Creek (4 10), and as a pictograph at Willow Gully 
(@ 15). 


One example portrays a man with a spear and 
shield. Of greater interest is another which ap- 
parently shows a seated female with legs curved 
upward in a manner similar to the posture men- 
1936, fig. 
Less certain of identification are the representa- 
Williambury (413) (fig. 24). Other 
petroglyphic examples are reported along the 
lower Fortesque River (A 20). 

The southernmost anthropomorphs in the far 
west are found as pictographs at Willow Gully 
and Walga Rock (@ 15, 21) (fig. 13). In the 
latter case the portrayal is quite similar to the gen- 
eral run of 

The numerous varieties of human and human- 
like portrayals in the northern latitudes of Western 
Australia establish this region as one of major im- 
portance for this subject. The features are 
similar to those in other parts of the continent, but 
the diversity in details and the prominence in head 
ornaments define regional peculiarities. 


tioned for other sites (Davidson, 2/1). 


tions at 


Australian anthropomorphic figures. 


basic 


FLORA 


The interest in depicting floral subjects in West- 
ern Australia cannot be properly assessed at this 
time. In the Kimberley district certain small 
fruit are shown by circular figures. At Port Hed- 
land some carvings suggest plants or spears (fig. 
21). 

ARTIFACTS 


SUTHERLAND DAVIDSON 


It is unfortunate that the aborigines had little 
interest in portraying material processions, for the 
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depiction of tools, weapons, and other objects not 
only would provide welcome evidence on distribu- 
tions but also reference points for correlation with 
archaeological data, when and if the latter are 
obtained. 

There are a few areas in which some objects 
are shown. The most varied displays are in east- 
ern New South Wales where several types of 
weapons are depicted in both pictographs and 
petroglyphs. Some of the motifs in Central Aus 
tralia have been interpreted as fringe aprons, dilly- 
bags, boomerangs, etc., but without verification by 
the aborigines the conclusions are in doubt. 

In Western Australia a few definite types of ob- 
ject, and some of uncertain identification, are 
shown at a few sites in the lower Murchison area 
and the Northwest. Stenciled boomerangs are 
important at Willow Gully and present at Nannu- 
tharra (@ 15,17). Some arc-shaped petroglyphs 
at Port Hedland and elsewhere resemble boomer- 
angs, but may be merely variants of the numerous 
arc forms of unknown meaning (fig. 19). What 
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Port Hedland (A 25). 
Lower: Spears (?) or flora (?). 


Fic. 21. Petroglyphs, 
Shields (?). 
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may be spearthrowers are stenciled at Greenough 
River and Appertara (@ 13, 14). 
a tobacco pipe also is reported. 
Spears and shields have not been noticed as 
pictographs but may be represented in the petro- 
glyphs at Depuch Island and Port Hedland (A 
24, 25). <A few portrayals are quite realistic but 
others, of slightly different appearance, raise doubts 
as to which forms are standard, which variant 
(fig. 21). Carvings of spears also are mentioned 
for a site in the lower Fortesque River area (A 
20). The report of fish-hooks and lines in the 
Port Hedland display should be queried. Most 
figures at this site are severely eroded and many 
overlap with others of such a different nature that 
a functional relationship should not be assumed. 
The “hook” sketched by Campbell (1911) resem- 
bles an emu-foot and is adjacent to other emu- 
foot figures. Since 


At the former 


and emu 
tracks have no apparent significance as a composi- 
tion the identification is suspect. 


a 


“hooks and lines” 


Similarly Camp- 





Fic. 22. Petroglyphs, Port Hedland (A 25). 


and “rake-like” figures. 


“Rake” 


bell’s interpretation of a stingray caught by hook 
and line and impaled on a spear is not convincing. 
It would be surprising to find fish-hooks as far 
west as Port Hedland unless their derivation is 
different from those employed in the Kimberley 
district. 

The appearances of 
have been mentioned. 


head ornaments 
The only type specifically 
identified by aborigines is the waningi or thread 
cross. 


various 


It seems not unlikely that some of the geometric 
figures represent objects, but without ethnological 
evidence identification is uncertain. 


COM POSITIONS 


Although it seems probable that the individual 
figures at some sites stand in a meaningful rela- 
tionship to each other, the evidence for such asso- 
ciations is lacking. Groupings which appeal to 
Europeans as logical may lack significance to the 
aborigines, and others which do not suggest any 
basis for conjunction may be quite obviously inter- 
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Fic. 23. 
ford Creek (A 10). 


Petroglyphs of arc-like figures. Upper: Gif- 


Lower: Yarri-Muccan (A 33). 


related to aborigines who understand local myth- 
ology, folklore, and art symbolism. 

In eastern Australia and the Northern Terri- 
tory are various exhibits of hunting scenes, human 
figures in dancing postures, series of footprints, 
etc. In some areas the ethnological significance 
of the sites as well as the portrayals is known 
(Elkin, 1949). In Western Australia scenes 
showing activity seem to be rare. At Depuch 
Island (A 24) a number of small human figures, 
according to Wickham’s sketches, seem to be 
dancing along the perimeter of what appears to be 
a wheel-like ceremonial ground. In another ex- 
ample a bird of prey may be attacking an animal 
if the spacial relationship of the two figures is in- 
tentional. The humans shown at Cooapooey (A 
30) do not seem to be engaged in any unified ac- 
tivity (fig. 4), whereas the figures at Williambury 
(4 13), whatever they may represent, appear to 
comprise a unit (fig. 24). 

At many pictographic sites the most recent art- 
ists have placed their works along side or partly 
over the portrayals made by their predecessors ; 
hence, if it is traditional to apply certain motifs at 
a particular site an outsider might interpret fortui- 
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Fic. 24. 
(Photograph by W. H. Brush.) 


Petroglyphs, Williambury (A 13). 


tous spacial relationships as evidence of composi- 
tion. Such misleading situations may be found in 
some of the complex geometric figures assumed to 


be interlocking. 


GEOMETRIC FIGURES 


Geometric figures in pictographs and _petro- 
glyphs are widely distributed in Australia but seem 
to be lacking or relatively scarce in northern, east- 
ern, and southwestern regions. They are dominant 
in much of South Australia and Central Australia 
and at Windulda, are prominent in the Northwest 
and at certain sites in the Murchison area. 

Many geometric figures are difficult to classify. 
Some undoubtedly are seen by the aborigines as 
realistic motifs; hence somewhat different forms 
may be recognized as variants. However, without 
such knowledge it is impossible to make intelligent 
groupings, with the result that an enumeration of 
all the slightly different figures as separate motifs 
would be not only cumbersome but possibly very 
misleading. Particularly confusing are the many 
quite standardized forms which do not confirm to 
the geometric figures named in European culture. 
For example, Europeans give the name concentric 
circles to a figure consisting of one circle drawn 
around another. It is possible, depending on local 
art conventions, that the aborigines may describe 
such a figure as a single circle with an outline 
around it, or as a hole enclosed by a single circle. 
Similarly a painted spot in some cases may be the 
equivalent of a drawn circle. Without clarification 
of these points by ethnological evidence any classi- 
fication must be considered tentative. 

Until more distributional data and ethnological 
advices from a number of widely separated areas 
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are secured it is convenient to consider the geo- 
metric figures of Western Australia under such 
headings as arcs, circles, “rakes,” grills, sun- 
bursts, mazes, serpentines, and “bifurcated fig- 
ures.” 

Arcs. Arcs, either drawn, painted, outlined, or 
carved, single or concentric, simple or complex, 
are found in a wide distribution in Western Aus- 
tralia. In the south they are represented only at 
The Humps (@ 7). In the Kimberley area they 
may be rare although the horse-shoe shaped Earth 
Drawings possibly belong to this class. It is in the 
intermediate Northwest and the lower Murchison 
areas that they are prominent, as well as at Win- 
dulda (@ 31) in simple form, and in great variety 
in Central Australia and South Australia. 

The portrayals show great variability and it is 
uncertain whether the differences are merely the 
results of local modifications in style, media, or 
proportions of length-breadth or degree of curva- 
ture. Possibly the same subject has been shown 
with freedom of expression. Possibly each of the 
more standardized variants represents a different 
subject. Possibly identical forms have entirely 
different meanings. 

One regional variant of quite frequent appear- 
ance in the Northwest and Murchison areas is 
shown in figure 23. It usually consists of an out- 
line drawing or carving of an arc-form with 
rounded extremities and with one or two parallel 
interior arcs. Examples are found at Minnie and 
Gifford Creeks, Port Hedland and Yarri-Muccan 
(A 10, 11, 25, 33), and at Dalgaranger and Walga 
Rock (@ 19, 21). Basically similar, but with 
such differences in decorative detail that the ques- 
tion of relationship is not clear, are numerous other 
examples at Port Hedland (fig. 19). Still others 
at this site show such realistic features that it is 
uncertain whether the same subject is represented 
by variants of a single motif, or several subjects 
illustrated by superficially similar designs. 

Circles. The circle is the basic element in a 
number of figures which recur sufficiently often 
to be regarded as conventional forms. Whether 
a plain circle, drawn or carved, should be consid- 
ered the same motif as a round spot, painted or 
carved, is a moot point, but examples of the latter 
seem to be found only in areas where treatment of 
the entire surface is typical of other portrayals. 

The plain carved circle reported at York (A 1) 
was not found, but drawn circles are present at 
Hyden in the south (@ 5), Greenough River, 
Appertara and Willow Gully in the west (@ 13- 
15), and Windulda in the east (@ 31). Petro- 
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glyphs are present at Gifford Creek (410). 
Round painted spots occur at Appertara, Willow 
Gully, and Walga Rock (@ 14, 15, 21), some at 
the two former sites being outlined. An oval spot 
is found at the Greenough River, one with an out- 
line at Willow Gully. 

Dotted circles appear in the Gifford Creek petro- 
glyphs (410) and should not be confused with 
concentric circles. The nearest approaches to the 
latter are the “sunburst” figure at Yarri-Muccan 
(& 33) (fig. 3), the poorly executed spirals at 
Walga Rock (@ 21), and some eroded figures at 
Port Hedland (A 25) of uncertain classification 
(figs. 14, 19). The only known pictograph with 
three well defined concentric circles is at Windulda 
(@ 31), near the border of Central Australia 
where the motif is common. 

Tailed circles or tailed spots are discernible at 
Walga Rock and Windulda as pictographs (@ 
21, 31) (fig. 8), and at Gifford Creek, Port Hed- 
land, and Yarri-Muccan (A 10, 25, 33) as petro- 
glyphs (fig. 3). The appearances are quite simi- 
lar to some realistic portrayals of snakes emerging 
from holes at Port Hedland, but are not known 
to have the same meaning. 

Bisected and partly bisected circles, some 
equipped with a tail, are found in the Windulda 
pictographs (@ 31) and the Gifford Creek petro- 
glyphs (A 10). 

Two circles joined by a line are drawn at Wil- 
low Gully (@ 15) and carved at Gifford Creek 
(410) (fig. 17). 

On the basis of the little evidence now available 
these various figures are widely scattered in West- 
ern Australia. It is important to note that the 
various motifs tend to recur together and that all 
are quite common in the central portions of the 
continent, particularly northern South Australia. 
It can be anticipated that they will be found in 
other Western Australian sites. 

Rake. This is a convenient term for the type of 
design shown in figure 22. There is considerable 
variation in the appearances so designated, hence 
uncertainty whether all should be classed together. 
The simplest examples show just a few parallel 
lines, closely or openly spaced as the case may be. 
Usually the parallel lines extend at right angles 
from another line to give the “rake” effect, but in 
some cases the lines converge to suggest a tassel 
such as might be worn as a pubic ornament. In 
Western Australia typical examples are found as 
pictographs at Camel Peak and The Humps in the 
south (@ 6,7), at Willow Gully and Nannutharra 
in the west (@ 13, 17), and as petroglyphs at Port 
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Hedland and Depuch Island (A 24, 25). A vari- 
ant example at the latter site encloses a human 
figure and has been interpreted as a hut. At Win- 
dulda (@ 31) Mountford was told that the short 
parallel lines in a somewhat similar figure repre- 
sent meat laid down by the Wati Kuthara, the two 
culture heroes, for the aged Moon Man. It is 
questionable whether this figure should be included 
in the “rake” series, but not dissimilar forms are 
found in South Australia where more typical 
“rake” designs are not uncommon. The 
have been interpreted as fringe aprons. 
Grill. A type of design which shows consider- 
able variation consists of a series of crossed lines, 
sometimes enclosed by a circle or oval. Picto- 
graphic examples are found at York and Dalga- 
ranger (@ 1, 19). There are numerous appear- 
ances in South Australia and Central Australia. 
Sun-burst. 


latter 


This figure appears in various parts 
of the continent but is not prominent in any area. 
That 
it represents the sun in many localities seems not 
unlikely although at Princess Charlotte 

Queensland, it is said to represent a star-fish. 

In Western Australia this figure is identified 
with the sun in the Kimberley area but its meaning 
has not been determined elsewhere. It is found 
as a pictograph at Walga Rock (@ 21) (fig. 8). 
Whether the more elaborate carving at Yarri- 
Muccan (A 33) (fig. 3) belongs in this classifica- 
tion or with circles is uncertain. 

Mazes. This term is satisfactory for the com- 
plex of lines drawn in red at Bald Rock in the 
south (@ 8), and carved at Minnie Creek in the 
Northwest (411) (fig. 12). Mazes are found 
in other parts of the state and continent but the two 
examples mentioned are among the most extensive 
displays, each covering many square yards. 

Serpentine and Snake Figures. The portrayals 
in this category also are characterized by great 
variation in style but may belong together. Some 
seem quite realistic. Others consist of a single 
line or group of two to four parallel lines which 
meander without apparent pattern. Although no 
two figures seem to be identical, very similar forms 
occur in both pictographs and petroglyphs (figs. 
3, 8, 9, 14-16). 

As already noted realistic full length snakes, 
drawn or painted, are numerous in the Kimberley 
area, but also appear in the Murchison area at 
Willow Gully (@ 15). Groups of parallel sinuous 
lines emerging from holes in the rock are found 
at Port Hedland and suggest that the circles or 
spots with a wavy line appended may have a simi- 


In most cases its significance is unknown. 


Bay, 
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lar significance (figs. 3, 8). This motif appears 
in petroglyphs or pictographs in the Northwest, 
the Murchison area, at Windulda, and in South 
Australia. Spiral figures in the petroglyphs at 
Port Hedland and the pictographs at Walga Rock 
may represent coiled serpents (figs. 14, 19). 
Bifurcated Figures. What seems to be a dis- 
tinctive motif has sometimes been called a “bifur- 
For want of proper identification 
this term is retained. As shown in figure 20, there 
is variation in proportions of length ana breadth 
and in the extent of the bifurcation. 


cated figure.” 


Some ex- 
amples are reminiscent of the bisected circle, but 
most portrayals do not suggest the circle. The 
motif is found in the pictographs at Willow Gully 
and Walga Rock (@ 15, 21) and the petroglyphs 
at Gifford Creek and Port Hedland (A 10, 25). 


HISTORICAL PERSPECTIVE 


For problems of historical and chronological 
relationship pictographs and petroglyphs present 
unusual and distinctive features which permit and 
In most parts of 
the world these arts belong to the past; hence 
questions of antiquity, chronology and diffusion 
Yet the 
portrayals themselves are not stratified in the 
usual sense, although there are occasional examples 
of superimposed displays. Nevertheless, as the 
result of their semi-permanent qualities under 
favorable conditions, both pictographs and _ petro- 


require special considerations. 


depend on archaeological correlations. 


glyphs may resist erosive influences for genera- 
tions, centuries, and even millennia. Portrayals 
found side by side therefore are not necessarily 
contemporaries, except in the sense that they may 
belong to the same period or sub-period. But 
since an art period may persist for several hun- 
dred years, it may be impossible to detect in a 
single site, or in a series of sites, whether all ap- 
pearances of a single motif or convention were 
executed at the same time or at various intervals 
over the course of time. 
small 


In addition, large and 
localized differences, varia- 
tions in form, and changes in conventional treat- 
ment, indicate that every art period has been 
characterized by dynamic developments, that not 
all elements are of equal antiquity, that new traits 
and modifications of old ones occurred from time 
to time and from place to place, and diffused at 
varying speeds, and from various points, to dis- 
tributions of varying extent. 


distributi ms, 


and petroglyphic traits of different antiquity may 


appear to be contemporaries in the same display, 


and at different sites in the same locality, merely 


Thus pictographic 
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because a direct means of determining their chron- 
ological relationship is not apparent. Further- 
more, since old motifs and conventions are not 
necessarily replaced by new ones, but may continue 
to be applied side by side with the latter, the old 
and the new may in fact be contemporaries for a 
short or long time. A site newly selected today 
may be decorated with the accumulated features 
of the past and present. Under such conditions 
the older motifs might be superimposed over the 
newer as frequently as the latter are applied over 
them. Superimposed displays obviously indicate 
the order of application in a particular exhibit, but 
they do not necessarily reveal the chronological 
order of arrival of the traits involved, either in an 
area, a locality, or even a site. Furthermore, since 
two traits of different derivations may each spread 
ultimately to the point of origin of the other, their 
chronological relationship at one place is the re- 
verse of that at the other. Superimposed displays 
might follow the chronological order at each place, 
at one but not at the other, or at neither. Although 
it seems likely that superimposed exhibits usually 
reflect the chronological order, there can be no 
certainty without corroboration from other types 
of evidence. 

For ordinary archaeological materials the prob 
lem of chronology can be resolved by evidence of 
stratification ; hence in areas where non-perishable 
or semi-permanent artifacts show the same decora- 
tive features as pictographs and petroglyphs, his- 
torical relationships can be established. How- 
ever, it does not follow that the two traditions were 
necessarily contemporaries at all times. A motif 
may have been executed on rock for a long time 
before it was applied to objects, or vice versa. In 
addition, the two time periods might not overlap 
if during an interval the motif had been applied to 
other surfaces, such as trees, pieces of bark, or 
persons. 

The available Australian evidence lends itself 
to few of the methods employed for the historical 
and chronological problems in palaeolithic Euro- 
pean art. The Australian animals portrayed be- 
long to living species; hence their exhibits cannot 
be assigned an antiquity merely by zoological 
classification, or as yet by the paleontology of 
archaeological sites. Furthermore, many deco- 
rated sites lack evidence of occupation and provide 
few artifacts for cross-reference. There also is a 
general lack of specimen types decorated with the 
same traits found on rock surfaces. In a large 
central region some of the motifs are applied to 
objects for ceremonies, but the decorations in paint 
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or birddown are removed after each event. These 
designs also are incised on sacred objects in a 
large and still expanding distribution which now 
extends far from their pictographic area. Such 
specimens, if found archaeologically in most of 
their present distribution, would therefore throw 
no light on local pictographs or petroglyphs. 
However, wooden specimens, such as bullroarers 
and their counterparts, the churingas which are 
not perforated for the attachment of a string for 
swinging but held in the hands, are rare in Aus- 
tralian archaeological deposits. In arid regions 
where climatic conditions are favorable for their 
preservation they are consumed by white ants. 
Sacred objects furthermore are not apt to be lost 
in occupational sites for when not stored at places 
prohibited to women and children they are care- 
fully concealed from the eyes of the uninitiated. 
The sacred storage places may or may not be near 
decorated sites. 

The same motifs also are incised on stone chu- 
ringas in a small area. Under normal circum- 
stances these specimens should be found archaeo- 
logically at the sacred places, but in recent decades 
so many have been acquired by the Hermannsburg 
Mission that few may remain for the archaeologist. 

On the other hand, Australian pictographs and 
petroglyphs present types of evidence not avail- 
able in most other parts of the world. Australia 
is the only continent in which pictographic art has 
been widely practiced during the last century and 
a half, and continues in a still large but diminish- 
ing region even at the present time, and in which 
petroglyphs, now obsolete, were still being carved 
in some eastern areas, if not elsewhere, when 
Europeans arrived. Approximate terminal dates 
for some types of display therefore can be indi- 
cated for various parts of the continent, although 
many sites may have been abandoned in each re- 
gion at different times, some long ago. Only in 
Australia is it possible to study pictographers at 
work, to secure direct evidence of art content, to 
gather ethnographical data on the significance of 
the interrelationship between pictographic traits 
and the decorations on objects and persons, to as- 
certain which of the motifs visible at active sites 
are no longer applied, which were developed lo- 
cally or acquired by diffusion within the knowl- 
edge of informants, and to learn whether new 
motifs were assigned to old myths or meanings, or 
came with or followed introduced mythological, 
religious, or ceremonial traits. These opportuni- 
ties unfortunately have seldom been seized. Most 
ethnographic data pertain to the identification of 
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motifs. In a few areas studies have been made of 


the mythological and religious associations of both 
displays and sites, but the aborigines have seldom 
been questioned about details which might have 
important historical significance. An informant 
cannot be expected to provide reliable information 
beyond the knowledge acquired from his grand- 
parents’ generation, but he may possess valuable 
information of minor details which, when corre- 
lated with similar types of evidence from other 
locations, might reveal directions of diffusion, 
rates of spread, and reasons for local interest, 
adoption and elaboration. Statements that cer- 
tain art forms are ancient merely because they are 
associated with culture heroes or mythological 
beings traditionally assigned to the dim past, lack 
historical worth without archaeological confirma- 
tion of relative antiquity, for a newly adopted 
trait, whether a myth element or an art form, can 
be fitted into the context of an older myth without 
great difficulty. Current art forms and those re- 
cently abandoned can in the course of time be as- 
signed an antiquity by dogma if such a fiction is 
desired for religious or mythological reasons. It 
also would be possible to attribute a trait coming 
from one direction to a culture hero complex which 
would imply its derivation from another. 

Kthnographical inquiry also can throw light on 
the limitations imposed on the experimental artist. 
It would be important to learn whether the many 
variants are recognized by the artists as formally 
related to older basic forms or are thought by them 
to be independent creations because of their con- 
tent. Little is known of the role of the creative 
artist, but it would seem that his activities were as 
culturally circumscribed in Australia as in any 
other culture. The little evidence at hand sug- 
gests that it was easier to change the meaning of 
either a motif or a combination of art traits than 
to create new forms. As is well known the signifi- 
cance of the few design elements on churingas 
throughout the central portions of the continent 
not only varies from place to place but in each lo- 
cality from specimen to specimen. A local mean- 
ing therefore may be quite misleading if it is as- 
sumed to have caused the creation of the motif 
with which it is associated. 

Help in the understanding of pictographic and 
petroglyphic problems also may come from a 
knowledge of the distributions of the traits asso- 
ciated with the decoration of objects and persons. 
Personal decorations have received little attention 
in ethnographic inquiries, and the art associated 
with portable objects is incompletely known. 
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However, all these traditions share certain ele- 
ments at one place or another and some of the ap- 
parent gaps in the distributions of pictographic 
and petroglyphic styles, conventions and motifs, 
are closed by the presence of the same traits in 
other associations, if not by the existence of un- 
discovered sites. 

In respect to gaps in distribution it cannot be 
doubted that numerous await discovery. 
Nevertheless, it already is clear that pictographs 
and petroglyphs are not as evenly distributed as 
other aspects of culture. In areas where the por- 
trayals are known to be numerous some sites may 
be many miles apart. Such gaps may loom large 
for local problems but from a continental point of 
view they can be seen in better perspective, espe- 
cially when they interrupt the distributions of 
several traits. It also seems apparent that not all 
hordes possessed decorated sites, and that in some 
areas one or more intervening horde properties 
may separate the positive appearances by consider- 
able distances. On the basis of the few hundred 
known it is obvious that the vast ma- 
jority of the 7,000 to 8,500 hordes lacked exhibits, 
or that several thousand sites either remain to be 
found or have completely disappeared. 

However, even if ethnographical data never 
become abundant, and it already is too late to 
gather more evidence in much of the continent, 
Australian pictographs and petroglyphs can be 
studied to good advantage by consideration of the 
distributions of their formal elements. Indeed, 
for problems concerning the history of techniques, 
styles, conventions, and motifs it is well to avoid 
any bias which a knowledge of a few local mean- 
ings and integrations with non-art elements might 
impose. Meanings may change or be replaced 
from time to time and from place to place as the 
result of either the local developments of new at- 
titudes or the spread of other art traits, or of myths 
or religious concepts. The integration in a cer- 
tain locality may reveal the reasons why a par- 
ticular motif is admired and perpetuated during 
recent times, but it does not necessarily throw any 
light on the former significance of the design in 
that locality, on its contemporary meaning in 
other areas, or on its associations at the time and 
place of inception. If an art trait does not have the 
same significance throughout its distribution its 
meaning in any one place may be quite incidental 
in its history, although a study of the distribution 
of the various meanings may reveal evidence of 
the history of its significance. 


sites 


sites now 


This is a complex 
problem for each meaning occupies its own dis- 
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tribution within which it may be associated with 
different motifs. For example, certain types of 
mythological characters, if not specific heroes, are 
portrayed anthropomorphically in areas where 
realistic art prevails, and symbolically in regions 
where geometric forms are found. Beliefs in the 
same beings possibly are equally important in 
areas where a concept of decorating rock surfaces 
is lacking. In regions where it is traditional to 
regard important cultural possessions and institu- 
tions as gifts from a culture hero it can be ex- 
pected that should explanations of the presence of 
diffused art traits be deeined necessary, the latter 
also may be ascribed to such a_ personality. 
Whether such technical or conventional features 
as grooving, monochromes, outline drawings, sil- 
houettes, and the like, are attributed to the teach- 
ings of some mythological being remains to be 
reported. It would seem more likely that peculiar 
details in his own portrayal would be ascribed to 
him personally, for example, the lack of a mouth, 
an unusual number of digits, a type of headdress, 
or stripes on the body or limbs. However, each 
of these traits is associated with other heroes and 
occupies its own peculiar distribution ; hence myths 
or interpretations which assign the origin to a 
particular hero in each locality are local rationali- 
zations of art history. The art of any area should 
be recognized as the product, with local variations 
and additions, of historical forces which have 
brought together individually and as complexes 
certain techniques, styles, conventions, and motifs. 
The meaning of the art of an area similarly is the 
product, with local variations and additions, of 
historical forces which have brought together in- 
numerable attitudes, concepts, and myths concern- 
ing the subjects and forms portrayed, and the 
ramifications in non-artistic aspects of culture, be 
they religious, social, economic, or political. 

For a comprehensive understanding of the 
formal aspects of art in any area it is necessary 
that each element which enters into the complex 
be recognized in its own right and in its own his- 
torical setting. Every portrayal can be defined in 
terms of technique, style, motif, and other con- 
ventions. These traits in their specific characters 
are interdependent for none can exist alone. But 
since the same technique can be employed for dif- 
ferent motifs, and the same motif executed by dif- 
ferent techniques, and in different styles, each 
technique, style, motif, and convention may be as- 
signed to a different combination, hence can diffuse 
independently and come to occupy a different dis- 
tribution than the other traits with which it is 
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associated in any particular portrayal. For ex- 
ample, the stenciled hand may inspire observers 
to adopt the technique and stencil a foot or an ob- 
ject, or to take the hand motif and express it by 
drawing or by carving. The custom of using two 
colors in a single figure may spread from an area 
where animals are drawn to a region where only 
geometric figures are shown. A silhouette may 
be copied as an intaglio. Pictographic and petro- 
glyphic traits may influence or be influenced by 
the techniques, styles, and motifs associated with 
the decoration of persons or objects. The inde- 
pendent character of each trait can be appreciated 
only when it is viewed by itself quite apart from 
its integration in individual portrayals or from its 
particular associations in local areas. 

Since the associations of any trait may differ 
from place to place, a distorted view of its distri- 
bution and importance may be had if it is seen in 
only one relationship. The question whether two 
separated pictographic appearances of the same 
motif are historically related therefore may depend 
on the presence of the trait in other types of art in 
the intermediate area. Such evidence might indi- 
cate that the pictographic examples are of inci- 
dental importance in the motif’s history, although 
as a pictograph the motif might enjoy considerable 
local prominence. In a study of the emu-foot de- 
sign it is immaterial whether the motif appears on 
rock surfaces, spearthrowers, or boomerangs, or 
was executed by scratching, abrading, drawing, or 
painting. If the technique of gluing birddown to 
a surface is the subject of inquiry, it is incidental 
whether the motifs are naturalistic or geometric, 
or whether they are applied to persons, shields, or 
thread-crosses. If a particular myth is the point 
of interest, the designs associated with it are sec- 
ondary. Ifa design is the subject of investigation, 
the associated myths, techniques, etc., are the in- 
cidental features. In each case, decorative art with 
its innumerable ramifications is not being studied 
as a totality. Rather a segment of a vast, compli- 
cated whole is selected for special consideration. 
Thus it is permissible to treat as a special topic 
either pictographs or petroglyphs, or both of them 
together when they share as many features as they 
do in Australia. But it should be kept in mind 
that their problems are not limited to their own 
appearances, but involve styles, conventions, mo- 
tifs, myths, religious concepts, etc., all of which 
may be associated variously with other decorative 
arts. However, although evidence of these inter- 
relationships may be obtainable for the historic 
period from ethnographical investigation, few sup- 
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plementary data can be expected for prehistoric 
pictographs and petroglyphs. The latter there- 
fore must be considered for the most part in terms 
of themselves. As yet in Western Australia there 
are no specific criteria for distinguishing ancient 
portrayals from those of modern times. It seems 
not unlikely that archaeology will someday estab- 
lish approximate dates for the initial appearances 
of the various pictographic and petroglyphic traits 
in the different parts of the continent, thus pro- 
viding evidence of diffusion and rates of spread. 
In the meantime distributions furnish the only 
clues to relative age. Time is the third dimension 
of every distribution, but a distribution in itself 
does not reveal whether diffusion has been slow 
or rapid, or at the same speed or at different 
speeds in the various directions and at different 
times. In so far as Western Australia is concerned 
there can be little doubt that a minimum of several 
generations was required for the spread of picto- 
graphic and petroglyphic traits to the distributions 
prevailing at the beginning of the nineteenth cen- 
tury. Hence, it can be assumed that these arts 
were being practiced somewhere in the state at 
least as early as 1600, or possibly 1500. Granting 
a very slow diffusion a somewhat greater antiquity 
can be predicated. However, it remains for archae- 
ology to establish a sound basis for determining 
the actual antiquity. 

Distributions also point out the regions of dy- 
namic developments as those which contain the 
concentrated appearances of many specialized and 
elaborated traits. On the other hand, the regions 
which have not been centers of artistic trends are 
those which show few peculiarities of their own but 
are included in the far-flung distributions of the 
basic features of the art complex. 


PICTOGRAPHIC AND PETROGLYPHIC AREAS 
IN WESTERN AUSTRALIA 

Although the evidence from Western Australia 
is spotty and undoubtedly represents only a small 
percentage of the potential number of sites in the 
state, the data nevertheless reveal which traits are 
widespread, which are concentrated in regional or 
areal distributions. There are various other ele- 
ments still insufficiently known to determine 
whether they belong to localities, areas, or regions, 
but at least it can be stated that they are consist- 
ently not reported in many extensive regions. 
Thus many more data must be collected before the 
pictographs and petroglyphs of the state can be 
scrutinized in detail. However, the facts at hand 
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do point out many major and minor distributions, 
introduce the broader problems of historical rela- 
tionships, and bring into common view the scat- 
tered evidence from other parts of the continent. 
For purposes of discussion it is convenient to di- 
vide the state into a number of loosely delimited 
areas distinguished one from another by the gen- 
eral presence or lack of specific features and by the 
relative importance in each area of those traits 
shared with one or more other areas. Tentatively 
proposed and subject to alteration when more 
evidence is available, particularly in the central 
and eastern parts of Western Australia, are seven 
positive areas, the Southern, Murchison, North- 
west, Kimberley, Canning Route, Windulda, and 
South-Central areas, and one negative area, the 
Southwest. The temporary limits and the ap- 
parent features of each can be listed as follows: 


SoutHWwest (Coastal region and adjacent inland 
localities from Busselton to east of Esper- 
ance )- 

Pictographs and petroglyphs lacking. 


SOUTHERN AREA (North of “Southwest” to near 
Greenough River, 
Southern Cross )— 

Petroglyphs—Reported but not confirmed. Ap- 
pearances may be few and simple, some confused 
with natural erosions. 

Pictographs- - 


and eastward to beyond 


Stenciling almost the exclusive technique. 
Linear representations few and simple. 
Monochromes exclusively with a few insig- 
nificant exceptions. 
Red dominant, white and yellow minor, a 
single color at a site usual. 
Motifs—Hand dominant, a few simple arcs, 
emu-foot figures, circles, etc. 
Lacking—Outline drawings, surface paintings, 
dichromic and polychromic conventions, stylized 
geometric figures of the Murchison and North- 
west areas, faunal and anthropomorphic motifs. 


Murcuison Area ( Between Greenough and Mur- 
chison Rivers and eastward to beyond Cue )— 
Petroglyphs—Reported but not confirmed. Ap- 
pearances may be few and simple, some confused 
with natural erosions. 
Pictographs— 
Stenciling typical. 
Linear drawings more important than in 
Southern area, but rare. 


Outline drawings at a few sites. 
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Surface paintings rare and at few sites. 

Outlining of one color with another rare, di- 
chromic portrayals few, polychromy lack- 
ing. 

Monochromes typical, red dominant, white the 
exclusive color at a few sites, yellow and 
black uncommon as monochromes. 

Motifs—Hand dominant, the few simple fig- 
ures in the Southern area are more coim- 
mon but not important, emu-foot design, 
objects stenciled at a few sites, the stylized 
geometric figures of the Northwest impor- 
tant at a few sites, faunal and anthropo- 
morphic figures rare. 


NortHwest (North of Murchison River, west of 
sroome )— 
Pictographs—Apparently lacking. 
Petroglyphs— 

Simple battering, crude to delicate pecking, 
and abrading techniques. 

Linear and outline carvings. 

Surface representations by battering, pecking 
and abrading. 

Motifs—Stylized geometric figures intensive, 
widespread and elaborate; faunal subjects, 
particularly snakes and serpentines, but 
various other animals, birds, and fish at 
some sites; anthropomorphic figures with 
minor localized peculiarities, many with 
head ornaments. 


KIMBERLEY AREA ( North of Kimberley Ranges )— 
Petroglyphs—Only one figure reported. 
Pictographs— 

Stenciled hands. 

Linear representations apparently minor. 

Outline drawings important, usually filled 
with either a solid color or lines to indicate 
secondary details. 

Surface paintings important and quite com- 
monly outlined. 

Dichromic and polychromic figures in red, 
white, yellow, black, rarely blue. 

Motifs—Anthropomorphic figures, often if 
not usually with head ornaments, faunal 
subjects important, sunbursts, geometric 
figures rare. 


CANNING Route ArEA (Poorly known, possibly 
from Kimberley Ranges to Murchison area )— 
Pictographs— 


Stenciled hands; snakes; anthropomorphic 
figures, some with head ornaments. 
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Petroglyphs— 

Grooving with a pebble reported. 

Anthropomorphic figures, some with head 
ornaments. 


WINDULDA AREA ( Poorly known, south of eastern 
Canning Route, east of South-Central area, 
along border of Central Australia and South 
Australia, apparently not south to coastal 
district )— 

Petroglyphs—Not reported. 
Pictographs— 

Marked affinities with portrayals in Central 
Australia and northwestern South 
tralia. 

Linear representations. 

Dichromic figures numerous (one minor ex- 
ample with three colors). 

Outlining of one color with another. 

Outline drawings rare or insignificant. 

Motifs—Geometric and simple linear figures 
almost exclusively, faunal subjects appar- 
ently insignificant, stenciled hands and an- 
thropomorphic figures not reported. 


Aus- 


SouTH-CENTRAL AREA (Poorly known, south oi 
western Canning Route, west of Windulda 
area, east of Southern and Murchison areas )—- 

Petroglyphs—Human “‘foot-tracks” reported. 
Pictographs—Stenciled hands ; anthropomorphic 
figures with head ornaments. 


As already stated, these areas are not intended 
to be rigidly delimited. The evidence is insuffi- 
cient for such a purpose and furthermore as long 
as a culture is dynamic such boundaries cannot be 
fixed except for a stated moment of time. Each 
area shares more traits of prominence with one or 
more neighboring areas than it possesses by itself, 
although the incidence and emphasis in each may 
be different. In addition, each area contains vari- 
ous minor peculiarities in some or many of its lo- 
calities, as well as eccentric portrayals at individual 
sites. The varying distributions indicate that new 
traits made their appearance at one time or 
another, that some subsequently attained only 
local prominence, whereas others spread to inter- 
areal distributions. Over a short period of time, 
and particularly when viewed in a local setting, 
these various elements may appear to be stabilized, 
but the forces of change presumably are always 
at work, although it may be difficult to detect them 
except over the course of decades or generations. 
It is not until a trait becomes obsolete that its 
boundaries no longer are subject to change. 
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In Western Australia the boundaries of some 
pictographic traits became fixed within the last 
century and a half as aboriginal culture dis- 
integrated in the coastal regions. In the in- 
terior, native life retained its dynamic quali- 
ties until more recent times, and remains vibrant 
even today in parts of the desert. Thus if Euro- 
peans had postponed their arrival until the present 
time, some pictographic traits might now occupy 
somewhat greater distributions than have been 
noted. Conversely, some traits in the eastern 
desert may have been somewhat less widely dis- 
tributed a century and a half ago. 

Direct evidence of the recent spread of picto- 
graphic techniques, styles, conventions and motifs 
unfortunately has not been collected, but there is 
abundant information to show that material cul- 
ture elements, social institutions, initiation cere- 
monies, sacred objects with their designs, and 
other traits, were still spreading at one place or 
another in 1939, some even into areas such as the 
Northwest where aboriginal culture is quite dis- 
rupted. The continued vitality of pictographic 
art in the eastern parts of the state suggests that 
some of its features also may have expanded their 
distributions in recent generations. 

It also is important to note that these picto- 
graphic and petroglyphic areas are not general art 
areas. In spite of the fact that several traits are 
shared with other decorative arts, the distributions 
of each of the particular associations of each trait 
are seldom if ever identical and often are very dif- 
ferent. Each tradition apparently may function 
as a temporarily independent complex with its own 
context, and react to potentially common influences 
in its own time and in its own manner. 

For example, four colors are available almost 
everywhere in the continent, from trade if not from 
local resources, yet in Western Australia poly- 
chromy seems to be confined to the Kimberley 
area and possibly some adjacent localities. In this 
area are the most elaborately colored pictographs, 
yet objects seem to be less ornately decorated than 
in the Northern Territory. The distribution of 
polychromic personal decorations has not been 
determined. 

The conventional use of two colors seems to be 
present throughout most of Western Australia, 
with the possible exception of certain southern 
peripheral localities, but it is not associated with 
all types of art in each area. Dichromic personal 
decorations extend as far south as the Fraser Range 
(Helms, pls. 20, 26) but, as already noted, picto- 
graphs in two colors are not reported south of 
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either the Windulda area or the Murchison area 
where they are very rare. Objects decorated with 
two colors seem to be common only in the northern 
parts of the state, including the Northwest where 
pictographs are lacking. 

Monochromes may be everywhere in one asso- 
ciation or another but they seem to be the exclusive 
convention in each type of art only in areas re- 
spectively peripheral to the use of two colors. 

These differences in distribution of the number 
of colors associated with the decoration of rock 
surfaces, persons, and objects, indicate that the 
creative artist has been restrained by strong cul- 
tural forces which define standards of application. 
It cannot be doubted that there have been some 
local interchanges, but the distributions indicate 
that in much of Western Australia the features of 
one decorative art have not been applied to another 
except as the result of the diffusion of the concept 
that such an association is proper. The aborigines 
of the Southern area presumably did not consider 
it proper to apply to pictographs the convention of 
an outlining second color already associated with 
personal decorations. However, the distribution 
of dichromic pictographs suggests that the idea was 
spreading southward. It also is of interest to note 
that in much of the continent red seems to be the 
prevailing color for monochromic pictographs, 
white for personal decorations, although each is 
effective on dark walls and dark skins. On the 
white walls of the Murchison breakaways black 
and yellow would be striking, but red is the only 
color reported. 

There also are marked differences in the dis- 
tributions of basically similar techniques in their 
different Incising and fluting of 
wooden objects are widespread in Western Aus- 
tralia, whereas the grooving of stone surfaces is 
not known to be common. Grinding with the 
stone mill is almost universal in the state, but the 
abrading of petroglyphs seems to be restricted to 
a much smaller region of undetermined extent. 
Stenciling has not been noticed except as a picto- 
graphic technique. 


associations. 


Realistic motifs are applied to a few types of 
object in northern areas, but rarely elsewhere, and 
to rock surfaces in a somewhat greater distribu- 
tion. Generally speaking, the most widely distri- 
buted sacred objects are incised with geometric 
patterns and figures entirely different from those 
in pictographs and petroglyphs. The stylized 
longitudinal zigzag design, the most prominent 
motif on bullroarers and churingas in Western 
Australia, except in the Windulda area and other 
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districts bordering Central Australia, has not bee 
noticed as a pictograph or petroglyph although i 
could be carved without great difficulty and drawn 
with ease. Nor have herringbone and interlock 
ing key designs, important on various objects i 
some northern districts, been reported as murals. 
These motifs were contemporary with pictographs 
at least during the last century and each undoubt 
edly is still being applied today in some localities. 
In some if not all tribes every man must make his 
own sacred objects; hence the artists who appl) 
one set of designs to the latter are the same individ 
uals who decorate rock shelter walls in a different 
tradition. 

Of more recent appearance in much of Western 
Australia is the concentric circles motif introduced 
from the east on the bi-convex Central Australian 
type of bullroarer and churinga. These objects, 
decorated on both faces, have been traded west- 
ward to a line running approximately from the 
mouth of the De Grey River to Mount Magnet, 
thence southeasterly to the coast at some point 
well east of Esperance. In 1939 these specimens 
and their designs were seldom recognized west 
and south. of this boundary. How long these ob- 
jects have been coming into Western Australia is 
unknown, but they already were widely distri- 
buted late in the nineteenth century, at which time 
they also were being sent into the Northern Terri 
tory, western Queensland, and South Australia. 
More recently they have been traded in increasing 
quantities north of the Kimberley Ranges. Within 
its now extensive distribution the concentric cir- 
cles motif is employed as a pictograph only in the 
central portions of the continent. The appearance 
at Windulda, not far from the Central Australian 
border, presumably is a part of this distribution 
and the result of the diffusion of the custom of 
applying the design as a mural, rather than the 
independent transfer of a churinga motif to a 
pictograph. 

The original concentration in the central regions 
of this motif on both murals and bullroarers raises 
the important but presently unanswerable question 
as to which association was earlier. However, the 
recency of the westward spread of objects showing 
this design would seem to indicate that the few 
variant appearances in the petroglyphs at Yarri- 
Muccan and Port Hedland, carved more than a 
century ago, and in the pictographs at Walga 
Rock, of undetermined antiquity, were not inspired 
by these specimens. If there is a more basic rela- 
tionship it is not yet apparent, but conclusions 
should await evidence from the Canning Route 
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area. It is possible that these western appearances 
represent crudely executed naturalistic coiled 
snakes and, like other faunal motifs in the region, 
have affinity with the realistic art of the northern 
regions, rather than with the geometric forms of 
Central Australia. 

All in all, the evidence at hand indicates quite 
convincingly that most of the essential features in 
Western Australian pictographic art have been de- 
rived from a northeasterly direction. All of the 
techniques, styles, and conventions, as well as most 
classes of motifs, seem to be not only present but 
prominent in the Kimberley area and decrease in 
importance and drop out one by one to the south 
and southwest, until only the stenciling of hands 
remains as the typical appearance in the Southern 
area and most of the Murchison area. 

The major exception is the class of geometric 
motifs prominent in the Notthwest and Windulda 
areas, rare in the Murchison area, and insignificant 
in the Southern and Kimberley areas. It is not 
clear whether these motifs have spread eastward or 
westward, or some in one direction, some in 
another. The distributions of the petroglyphic 
techniques also remain to be determined. 

The relative importance of the various picto- 
graphic and petroglyphic traits in Western Austra- 
lia can be better understood if they are considered 
individually in their continental distributions. At 
present, preliminary statements can be made on the 
distributions of only the more general features. 
Even for them there may be extensive gaps, al- 
though in none are the traits involved known to be 
lacking. In many cases the same traits are found 
on both sides of the apparent gaps, and in some in- 
stances some of the traits are present in the inter- 
mediate region in other associations. Whether 
there are examples of independent developments of 
similar traits in different parts of the continent will 
be known in due course when more extensive dis- 
tributional data are available. At the moment the 
similarities in many spotty distributions stand out 
as more significant than the variability in specific 
details and the gaps of uninvestigated areas. 

An additional handicap which distorts the evi- 
dence for the central and eastern parts of the con- 
tinent is the listing of traits by states rather than 
by pictographic and petroglyphic areas which have 
yet to be defined for most regions. The mention of 
a trait for a state therefore does not mean that it is 
typical of all districts, nor even present in some of 
them. Regional differences already are apparent 


in all states but in few cases can boundaries be 
delimited. 
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The purposes of the following summaries are to 
bring out the general rather than the specific dis- 
tributions of the several traits, to judge the relative 
importance each enjoys in the various parts of its 
distribution, and to indicate the regions in which 
each is lacking. For regions represented by a fair 
amount of evidence it is not difficult to decide that 
a trait is important, or even typical. Similarly, it 
may be clear that a trait is lacking, or at best insig- 
nificant. However, with only meager evidence 
available for many regions, the decision to list a 
trait as important, secondary, minor, rare, or in- 
significant is based on arbitrary judgment. There 
are no statistical data and even if they were at hand 
there would be for example the question of evaluat- 
ing single appearances of a trait at each of twenty 
sites in an area compared with twenty appearances 
at one site and none at the other nineteen. 

The traits selected for discussion are limited to 
those detectable in descriptive literature as well as 
in illustrated accounts. The list includes stenciling, 
drawing, and painting techniques; linear, outline, 
and surface styles; monochromic, dichromic, and 
polychromic conventions ; the outlining of one color 
with another, the showing of minor details in a sec- 
ond color; and faunal, anthropomorphic, and geo- 
metric classes of motifs. 


WESTERN AUSTRALIAN DISTRIBUTIONS IN 
CONTINENTAL PERSPECTIVE 


TECHNIQUES 


Stenciling (Application of pigment to a surface to 
form a negative figure )— 

Distribution—Southern, South-Central, Murchi- 
son, Canning Route, and Kimberley areas. 

Not reported—W indulda area. 

Continental connections — Commonly found 
across northern Australia and in all eastern states. 
Possible lack in Windulda area is consistent with 
its rarity or general lack in Central Australia and 
South Australia. Stenciling significantly is almost 
the exclusive technique in Victoria and in southern 
and western Western Australia. 


Line Drawing (Application of pigment by lines )— 

Distribution—Windulda, South-Central, Can- 
ning Route, and Kimberley areas (important), 
Murchison area (rare but prominent at a few 
sites), Southern area (rare to insignificant). 

Continental connections—Drawn figures occupy 
almost the entire distribution of pictographs. They 
are lacking or insignificant in the peripheral south- 
eastern and southwestern regions where stencils 
prevail. 
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Painting (Spreading pigments over surfaces to 
form positive figures )— 

Distribution—Kimberley (important), Canning 
Route (apparently important), Murchison (rare 
except at a few sites), Southern area (lacking or 
insignificant ), South-Central (?), Windulda area 
(possibly very rare). 

Continental connections—Painting is prominent 
in northern regions from the Kimberley area 
through the Northern Territory and _ possibly 
Queensland. There is less intensity to rarity across 
the continent from the Murchison area through 
Central Australia, eastern South Australia, and 
New South Wales. The technique is lacking or 
insignificant in southern Western Australia, west- 
ern South Australia, and Victoria. 


Abrading, Simple Battering, Delicate Pecking, 
et¢.— 

Distribution—Imperfectly known. All are pres- 
ent in the Northwest, some if not all in the Can- 
ning Route area, but unimportant, if present, in the 
Southern, Murchison and Kimberley areas. South- 
Central and Windulda areas (?). 

Continental connections—Too few data for com- 
parisons. Techniques are scattered over much of 
Victoria and Southwest. 
Evidence at hand suggests affinities in Western 
Australia are east-west, rather than north-south. 


the continent, except 


STYLES 


Linear Figures ( Motif expressed by basic lines )— 

Distribution—Pictographs: Windulda (impor- 
tant), Murchison (rare except at a few sites), 
Southern (rare), South-Central and Canning 
Route areas (?), Kimberley (minor). Petro- 
glyphs: Northwest (apparently important), Else- 
where (?). 

Continental connections—Presence at Windulda 
and in Central Australia reflects unity in a large 
region. Lesser importance but association with the 
same types of motif in Murchison pictographs and 
Northwest petroglyphs, and rarity in Kimberley 
and Southern areas, suggest east-west affinities. 
The emu-foot motif, usually in this class, is much 
more widely distributed than the other designs. 


Outline Representations (Motif expressed by its 
outline )— 

Distribution—Pictographs: Kimberley (impor- 
tant), Canning Route (present), Murchison (rare 
except at a few sites), Southern area (apparently 
lacking), Windulda area (not reported). Petro- 
glyphs: Northwest (important), Canning Route 
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(?), Kimberley area (apparently lacking), Else- 
where (uncertain or lacking). Earth Drawings: 
Kimberley area (apparently present). 

Continental connections—There is difficulty in 
distinguishing outline drawings from outlining, but 
the two are not the same. At Windulda simple 
linear figures are outlined, but outline drawings are 
rare. Many Kimberley silhouettes are outlined, 
but there also are plain outline drawings. Outline 
drawings and outline carvings are typical of north- 
ern and eastern Australia (petroglyphs in the 
Northwest, pictographs in the Kimberley area, the 
Northern Territory, and Queensland, petroglyphs 
in New South Wales) ; seem to be less important 
in Central Australia (pictographs) and southeast- 
ern South Australia (petroglyphs) ; and are rare 
or lacking in Victoria, western South Australia, 
and southern Western Australia. 


Surface Representations (Block treatment, such 
as silhouettes, intaglios, and simple battered 
surfaces )— 

Distribution—Pictographs: Kimberley (impor- 
tant), Canning Route (present), Murchison (rare 
except at a few sites), Southern and Windulda 
areas (insignificant if present). Petroglyphs: 
Northwest (important), Elsewhere (?). 

Continental connections—Important from the 
Northwest (intaglios and simple battered surfaces ) 
to the Kimberley and Northern Territory (silhou- 
ettes usually outlined in a different color). Silhou- 
ettes seem to be less important to rare in much of 
Queensland, eastern New South Wales, south- 
eastern South Australia, Central Australia, and 
the Murchison area; rare or lacking in Victoria, 
western South Australia, and southern Western 
Australia. The distribution of intaglios is uncer- 
tain. Surfaces can be worn down by various tech- 
niques and eroded wide carved lines may be con- 
fused with intaglios. The most impressive are the 
anthropomorphic figures in the Northwest. What 
may be a local elaboration with stress on small 
figures is found in western New South Wales. 


CONVENTIONS. 


M onochromes— 

Distribution—Commonly distributed but typical 
of Southern and Murchison areas. Red, white, 
yellow, infrequently black. 

Continental connections—Secondary in northern 
regions, predominant or exclusive at most sites in 
New South Wales, Victoria, South Australia, and 
southern and western Western Australia. 
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Dichromic Portrayals— 

Distribution—Kimberley (important), Canning 
Route and Windulda areas (present), Murchison 
(rare except at a few sites), Southern area (insig- 
nificant ). 

Continental connections—Important in northern 
Australia, rare in central latitudes, generally lack- 
ing in southernmost areas. 


Polychromic Portrayals— 
Distribution—Kimberley (important), Canning 
Route (?), Windulda (one insignificant figure in 
three colors). Southern and Murchison areas 
(apparently lacking), South-Central area (?). 
Continental connections—Three colors in a 
single figure are found occasionally in Central Aus- 
tralia, South Australia, and Queensland, within 
distribution of dichromic portrayals, and may be 
individually fortuitous, or possibly localized con- 
ventions. The conventional use of three and four 
colors in one figure seems to be important only in 
the Kimberley area and the Northern Territory. 


Outlining One Color with Another— 

Distribution—Kimberley (important), Canning 
Route (present), Murchison (rare except at a few 
sites), Windulda (present), Southern area (lack- 
ing). 

Continental connections—As a common use for 
the second color this convention is prominent in 
the Kimberley area and the Northern Territory, 
less so in Queensland and Central Australia, rare 
in the Murchison area, eastern South Australia and 
New South Wales, and apparently lacking in Vic- 
toria, western South Australia and southern West- 
ern Australia. 


Secondary Details in a Different Color— 

Distribution—Kimberley (important), Canning 
Route (?), Murchison (rare), Southern and Win- 
dulda areas (apparently lacking). 

Continental connections—Facial details, body 
markings, etc., applied over a silhouette or directly 
to the rock, are important in the Kimberley area 
and the Northern Territory, apparently rare or un- 
common in Queensland and Central Australia, and 
insignificant or lacking in New South Wales and 
all southern areas. 


MOTIFS 


Fauna (Usually snakes, kangaroos, lizards, emus ; 
reptiles from above, birds and mammals in 
profile ) — 

Distribution—Pictographs: Kimberley (impor- 
tant), Canning Route (?), Murchison area (rare 
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except at a few sites), Windulda (insignificant), 
Southern area (lacking). Petroglyphs: Northwest 
(important at several sites). 

Continental connections—Realistic faunal sub- 
jects, either as pictographs or petroglyphs, are im- 
portant from the Northwest and Kimberley areas 
to the Northern Territory, Queensland, and New 
South Wales; rare in the Murchison area, Central 
Australia, and eastern South Australia, and ap- 
parently lacking in southern Western Australia, 
western South Australia, and most of Victoria. 
There are many local and areal elaborations. 


Anthropomorphic Figures— 

Distribution—Pictographs: Kimberley (impor- 
tant), Canning Route (apparently important), 
Murchison (rare), South-Central (present), Win- 
dulda (apparently lacking), Southern area (lack- 
ing). Petroglyphs: Northwest (important), Can- 
ning Route (present), Kimberley (one face 
reported ). 

Continental connections—As_ pictographs or 
petroglyphs, anthropomorphs are important from 
the Northwest to the Northern Territory, present 
in Queensland, important in New South Wales; 
rare in the Murchison and South-Central areas, 
eastern South Australia and part of Victoria, and 
lacking in most of Victoria, southern Western Aus- 
tralia, and apparently western South Australia. 
Geometric Figures— 

Distribution—Pictographs: Windulda (impor- 
tant), Murchison (rare except at a few sites), 
Canning Route (?), Kimberley (rare), Southern 


area (rare). Petroglyphs: Northwest (impor- 
tant), Elsewhere (?). 
Continental connections—Prominent in the 


Northwest and Windulda areas, southern Central 
Australia, and South Australia, and apparently 
rare in southern Western Australia, the Kimberley 
area, the Northern Territory, Queensland, New 
South Wales, and Victoria. 
CONCLUSIONS 

Whatever the problems in distributional details 
in other parts of the continent, the evidence never- 
theless indicates that the pictographs and petro- 
glyphs of Western Australia belong to an art tra- 
dition of continental proportions, and in general 
occupy a position peripheral to the regions of in- 
tensive development. All the important techniques, 
styles, conventions, and classes of motifs are repre- 
sented in Western Australia, but their distributions 
vary in extent. Of the traits of general northern 
prominence some do not appear west of the Kim- 
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berley area, others extend to the Northwest, some 
to the Murchison area, few to the Southern area. 
Other traits occupy a different pattern of distri- 
bution with appearances in the Northwest and 
Windulda areas, Central Australia, and South 
Australia. 

The evidence also indicates that the Murchison, 
Southern, and Windulda areas are not the centers 
of any prominent developments. There are local 
sites outstanding in number and quality of the por- 
trayals, or in some unusual exhibit, but generally 
speaking these marginal areas reflect in relatively 
simple fashion the characteristics of neighboring 
areas to their north, northeast and east. In the 
rarity or lack of northern traits these peripheral 
areas in Western Australia are comparable with 
western South Australia and Victoria. 

Too little is known of the Northwest to assert 
that its special features are of other than areal 
importance. There are technical achievements of 
relatively high quality, diversity in motifs, and an 
abundance of sites, but the basic styles and motifs 
seem to be essentially the same as in neighboring 
areas. Either they are important across northern 
Australia and rare or lacking in southern Aus- 
tralia, or they have affinities in the central regions 
of the continent and are rare or lacking in north- 
ern, eastern, southeastern, and southwestern 
areas. Whether any of these widespread traits 
originated in the Northwest cannot be determined 
from the facts at hand. However, if the North- 
west is a peripheral area it nevertheless is the 
center of several elaborations of areal and pos- 
sibly regional importance. Investigation of the 
Canning Route area should throw important light 
on this question. 

The Kimberley area is the outstanding picto- 
graphic area in Western Australia. The exhibits 
are complex, the peculiar wondjinas striking, the 
use of colors elaborate, the sites numerous. How- 
ever, this area is at the western end of a large 
region in which polychromy and diversity in vari- 
ous types of art are stressed, and in which there 
are other local and areal appearances of anthropo- 
morphic forms. These specific and general rela- 
tionships between the Kimberley area and the 
Northern Territory remain to be determined. 
Of the traits which spread southwestward through 
the Canning Route area, it is not clear whether 
some emanated from the Kimberley area or came 
directly or indirectly from the Northern Terri- 
tory. 

In so far as the continental situation is con- 
cerned, the east-west traits, or more properly the 
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southeast-northwest traits, are the more difficul: 
to classify on the basis of present evidence. Typ 
ical among the predominantly geometric an 
linear motifs are a wide range of arc-forms, circle: 
with secondary features, “rakes,’ mazes, etc 
Their chronological relationships with traits mov 
ing southward in the various regions presumabl 
are extremely varied and complex. These cross 
ing distributions should provide many interesting 
problems when more data are available. 

The distributions of the traits of northern 
prominence are less confused but by no mean: 
clear. There are various local and areal elabora 
tions of specific features in regions other than the 
north, for example, the large outline carvings oi! 
faunal and anthropomorphic subjects in eastern 
New South Wales, and the stenciling of objects 
in the western Murchison area and in eastern 
New South Wales. But generally speaking, com- 
plexity resulting from the varying combinations 
of such elements as drawing and painting tech 
niques, outline and surface representations, the 
use of two or more colors in the same figure, the 
outlining of one color with another, the showing 
of secondary details in a different color, and faunal 
and anthropomorphic subjects realistically ex- 
pressed, is typical in northern Australia. Further 
to the south some special feature may be intensi- 
fied or diversified, or a few elements integrated 
into a distinctive areal pattern, but the combina- 
tions are not characterized by the same degree of 
complexity found in the north. 

It is important to note that the distributions of 
the several traits of northern prominence are not 
identical but conform to the same general pattern. 
Each is prominent across northern Australia from 
either the Northwest or Kimberley area to either 
the Northern Territory or Queensland, loses its 
importance toward the south, and is either lacking 
or insignificant in the southernmost regions. 

Some traits, such as polychromy, have not been 
reported very far to the south, although there are 
a few appearances of three colors in single figures 
in Central Australia, South Australia, and Queens- 
land. Dichromic portrayals are present as far 
south as New South Wales, southeastern South 
Australia, and the Windulda and Murchison areas, 
but in most of these regions they seem to be quite 
minor in importance. In the extreme southeastern 
and southwestern portions of the continent mono 
chromes are the only convention. 

Some traits extend further south on the east 
and west than in the central regions. The stencil- 
ing technique and the hand motif in red are typical 
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in Victoria and southern Western Australia. sites, the few exceptions being minor in impor- 
Their antiquity in these regions is unknown, but _ tance. 

the evidence does not suggest that they are ancient. Other traits extend further south in the central 
portions of the continent than in the east or west. 
Painting, outline and surface representations, di- 
chromic portrayals, usually by outlining one color 
with another, and faunal and anthropomorphic 


The drawing or carving of linear figures, par- 
ticularly the emu-foot motif, may be almost as 
widespread as stenciled hands, but these techniques 
are lacking at most southeastern and southwestern 


TABLE 1 


RELATIVE IMPORTANCE OF VARIOUS PICTOGRAPHIC AND PETROGLYPHIC TRAITS 


Typical to important Minor to rare 


Insignificant to lacking 


Stenciling Much of continent except in 
areas where other techniques 
are greatly elaborated. Al- 
most the exclusive technique 

| in southern Western Austra- 
| lia and Victoria. 


| Peripheral areas such as the extreme 
Southwest, the Northwest, and most 
of South Australia and southern Cen- 
tral Australia. 


Drawing | Most of continent. Some sites in southern and | Southern and western Western Aus- 


western Western Australia. | tralia, most of Victoria. 


; ey : ? 
Outline represen- | Northwest to Queensland | Murchison area, Central 
tations and southward to New | Australia, southeastern 
South Wales. South Australia. 


Southern and western Western Aus- 
tralia, western South Australia, Vic- 
| toria. 


Surface represen- Northwest to Northern 


Murchison area, Central Southern Western Australia, western 
tations Territory. 


Australia, southeastern South Australia, Victoria. 
South Australia, New 
South Wales, Queens- 
land (?). 





Polychromy | Four colors—Kimberley | Three colors—scattered in | All of continent other than noted, 
area and Northern Ter- | Central Australia and | 
ritory. Queensland. 


Dichromic Kimberley area to Queens- | Murchison area, southeast- | Southwestern Western Australia, 
portrayals land, Windulda area, Cen-| ern South Australia, New | western South Australia, Victoria. 
tral Australia. South Wales. 





Secondary details Kimberley and western Scattered in Murchison 


Southern and northwestern Western 
in a different color | Northern Territory. 


area, Central Australia, | Australia, South Australia, Victoria, 
Queensland. New South Wales. 


Outlining one color | Kimberley and Canning Murchison area, southeast- | Southern and northwestern Western 
with another Route areas to Queensland, | ern South Australia. Australia, western South Australia, 

Central Australia, Windulda Victoria, New South Wales. 
area. 





Faunal motifs Northwest to Queensland Murchison area, Central 
and New South Wales. Australia, southeastern 
South Australia. 


South Australia, Victoria. 


- : ‘ 
| Southern Western Australia, western 


Anthropomorphic Northwest to Queensland 


Southern Western Australia, western 
figures and New South Wales. 


South Australia, Victoria. 


Murchison area, Central 
Australia, southeastern 
South Australia. 


| 
| 
; ; | ames 

Geometric figures Northwest, Windulda area, | Murchison area, New South | Southwestern, southeastern, eastern 
Central Australia, western, | Wales. | and northern Australia. 

central and _ southeastern 
South Australia. | 
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motifs are found as far 


south as southeastern 
South Australia, but with minor exceptions are 
lacking south of the Murchison area on the west 
and New South Wales on the east. Most of these 
traits are not of great importance in either the 
Murchison area or New South Wales. It seems 
historically noteworthy that so many appear to- 
gether in southeastern South Australia 
they also are minor or insignificant. 

A tentative classification of the degree of im- 
portance of the various traits of northern promi- 
nence in the central and southern latitudes is 
shown in table 1. Since the distinctions between 
important and minor, minor and rare, rare and 
insignificant, would be arbitrary even if abundant 
evidence were available, it should be recognized 
that the listings are based on subjective evalua- 
tions of the data now at hand. 


where 


However, it would 
seem that the shifting of any area from one column 
to another would not materially alter the fairly 
obvious indication that these traits are prominent 
in the north, diminish in importance to the south, 
are insignificant in the southernmost areas of ap- 
pearance of each, and are lacking in the extreme 
southeastern and southwestern portions of the 
continent. The details of the chart undoubtedly 
will require considerable revision when picto- 
graphic and petroglyphic areas are defined for all 
parts of the continent. 

Whether any of the widespread features of 
Australian pictographs and petroglyphs are of 
foreign derivation is not indicated by the facts at 
hand. Nor is a hypothesis of overseas origin re- 
quired to explain the general character of these 
arts in the continent. The techniques, styles, con- 
ventions, and types of motifs are simple in their 
fundamentals and the various peculiarities in areal 
and regional distributions are 
them. 


elaborations of 
However, since so many of the widespread 
traits seem to have diffused from north to south, 
and almost none in the opposite direction, and 
since the few appearances which do not conform 
with the basic traditions of the continent, such as 
the Bradshaw paintings and some of the picto- 
graphic types in the Northern Territory, also are 
found only in thé north, the possibility should be 
recognized that some traits may have come from 
New Guinea or the East Indies. This is a question 
for future research. The Australian evidence can 
only pose the problem. The solution depends on 
finding the same traits overseas under conditions 
which establish or imply a greater antiquity than 
their oldest occurrences in Australia. The im- 
portance of Western Australian evidence for such 
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a problem has been indicated. The data at hand 
show that most of the essentials in the pictographi: 
and petroglyphic traditions south of the Murchi 
son River, if not south of the Gascoyne River 
have diffused from the northeast, with the North 
ern Territory as the major source, the Kimberle, 
area possibly as a minor source. A few seem to 
have been spreading westward from Central Aus 
tralia in recent times. In an earlier period others 
may have come from either Central Australia or 
the Northwest. There is the possibility therefor« 
that some features of continental importance came 
from Western Australia, and that some traits as- 
sociated with petroglyphs in the Northwest and 
others associated with pictographs in the Kimber- 
ley area were introduced from the islands. How- 
ever, the evidence from other parts of the continent 
would seem to indicate that with the possible ex- 
ception of some east-west traits art influences 
which may have come to Western Australia from 
overseas have not been of major importance in the 
development of the basic pictographic and petro- 
glyphic tradition of the continent. 


A PETROGLYPHIC SITES A 
1. York. 
A single circular figure reported in 1827, was not 


confirmed by a visit to the only site known to local 
residents. (See @ 1.) 


2. Gin Gin area (north of Perth). 
Rumor of “marks” on stone. 
not available. 


Details and location 


3. Murchison District (location not specified but 
described as “not-distant’’). 

Portrayals listed as a human foot and other “marks” 

worn into the rock by repeated rubbings with a peb- 


ble (Mathews, 1897: 180). 


4. Bugadji Rock or Soak (Hampton Plains, be- 
tween Kurnalpie and Igidina). 
Two human “foot tracks” reported on vertical face 
of rock. May be carvings or the freak results of 
natural erosion. 


5. Meekatharra (unspecified location on road to 
Mungarai). 

Seen in 1893 by Mr. May, a surveyor. 

recalled. 


No details 
Identity as carvings uncertain. 
6. Biringarra (location not specified. 
road passes through hills). 
Identity of appearances as carvings uncertain. 


Site where 


7. Meeberrie (on Murchison River, 130 miles north 
of Mullewa). 
Snake, emu, dingo, and kangaroo tracks reported. 
Not conclusively confirmed as carvings. 








it 


re 


rth 


ed. 
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8. Yalgoo Rock (south of Walga Rock along rabbit- 
proof fence). 
“Chipped” figures like horse-shoes reported. (See 
also @ 20.) 


9. Laverton-Warburton Range route (location not 
specified ). 
“Carvings” (?) reported. 


10. Gifford Creek Station (Lyons River). 

A. Yiniwara (a rock hole about 20 miles west of 
homestead ). 

On surrounding rocks are many motifs in outline 
including the emu foot, arc or bow-shaped figures of 
three or four parallel lines which converge into 
rounded extremities, “rakes,” dotted circles, circles 
joined by a line to a dotted circle, concentric arcs, 
long meanders like snake tracks, some with single 
lines or the points of “emu-tracks” connected, and 
long meanders from which multiple closely spaced 
short lines emanate at right angles to suggest a centi- 
pede (figs. 17, 23). 

B. Tadangara. 

A large rock about 15 miles south of homestead. 
Figures similar to those at Yiniwara. 

11. Minnie Creek Station (Lyons River). 

A large outcrop, known as Waraginemulga, about 
20 miles south of homestead. There are two sites 
about 114 miles apart. Figures are generally similar 
to those at Gifford Creek (410). Outstanding is 
the complicated “plan” (fig. 12). 


12. Mount Sandiman Station (Lyons River). 

Several appearances said to be similar to those at 
Gifford and Minnie Creeks (A 10, 11). 

13. Williambury Station (west of Lyons River, 
northeast of Carnarvon). 

Site about one mile from homestead on walls of a 
fairly deep gully, at foot of a series of three water- 
holes. Two sets of indistinct figures chipped or 
pecked in sandstone cover about 40 square feet. One 
figure quite definitely represents some sort of lizard. 
Others appear to be anthropomorphic. Some me- 
andering lines suggest snakes or their tracks (fig. 
24). Information, Mr. W. H. Brush. 

14. Maroona Station (north of Williambury Station). 

A large single rock alongside track to Towera is 


said to contain several carved figures. 


15. Lyndon Station (Lyndon River, northeast of 
Carnarvon ). 


Carvings reported on flat rocks. 
16. Uaroo Station (south of Ashburton River, 75 
miles from mouth). 
Figures reported as carvings. 
17. Northwest Cape. 
Carvings reported 10 miles south of homestead, at 


Yardie Creek, 2144 miles from mouth, north side of 


creek behind high pinnacles, on wall of 100-foot cliffs. 
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18. Coastal site south of Carnarvon (location not 
specified ). 


Report of a series of human “footprints” in stone. 


19. Hardey Junction (Ashburton River, 135 miles 
from mouth). 
Carvings reported. 


20. Lower Fortesque River (30 miles from mouth, 
east of Mount Nicholson). 
Carvings of men, kangaroos, and spears reported. 
21. Pyramid Station (north of Fortesque River, 
south of Roebourne ). 
Carvings reported. 


22. Hooley River branches (130 miles up Fortesque 


River ). 
Carvings of brush kangaroos and opossum reported. 


23. Mulga Downs (14 miles north of homestead at a 
site called Yandikugina). 
Carvings specified. 


24. Depuch Island (coast, 60 miles west of Port 
Hedland). 

Descriptions of these carvings of intaglio type were 
first published over a century ago by Wickham, and 
Stokes (2: 170-173). Their sketches indicate vari- 
ous naturalistic renderings of fish, kangaroos, dogs, 
crabs, insects, birds, human figures, and emu tracks. 
There also are “rake” motifs, one of which seems to 
enclose an anthropomorphic figure and was inter- 
preted as a hut. A composition, unusual in petro- 
glyphs in the west, shows a large oval with numerous 
diametrical lines and aborigines dancing along the 
circumference. See also Smyth 1: 292; Mathew: 


ms, 


42; Mathews, 1895: 270; Davidson, 1936: 64. 


25. Port Hedland and Cod Farm Island. 

These petroglyphs differ from those at Depuch 
Island (A 24) in that they are of outline type with 
grooved or dotted lines. However, the motifs are 
similar to those found generally in both carvings and 
paintings, except that the portrayals are so numerous 
that there is considerable variability and a wide range 
of subject matter. The figures include fish, turtles, 
humans, anthropomorphic figures, some apparently 
with headdresses, emu-tracks, spears, boomerangs, 
shields, “floral” designs, etc. (figs. 10, 11, 19-22). 
Campbell (1911: 102-103) figured and interpreted 
some portrayals as hooks and lines, but scrutiny of 
the extensive site did not reveal them to the author. 
Ethnological data suggest that Port Hedland is rather 
far west for fish-hooks unless the carvings are more 
recent than other evidence indicates. It is under- 
stood that the Frankfurt Expedition made a detailed 
study of this site in 1938. 


26. Kerr’s Station (50 miles south of Port Hedland). 
Carvings reported. 
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27. Hillside Station (Shaw River, 110 miles south- 
east of Port Hedland). 

Several sites reported at Dale Gorge and Yem- 
pire Gorge. There also is a site called Kurgaruna. 
Carvings are specified at all sites. 

28. Pilga Station (North of Hillside). 

Portrayals are described as carved. 

29. Split Rock 
Station ). 
Carvings reported. 


Station Hillside 


(northeast of 


30. Cooapooey Station (Roebourne Area). 

Numerous human and anthropomorphic figures 
predominate. The photograph (fig. 4), taken in 1902 
by W. B. Sanders, was kindly provided by Mr. C. P. 
Mountford. Although the portrayals are described 
as “drawings” the photograph reveals the same tech- 
nical features found in other petroglyphic sites in 
this region. Pictographic sites are not 


reported 
within several hundred miles of this site. 


31. Mount Edgar Station (about 100 miles southeast 
of De Grey River mouth). 

Anthropomorphic figures, some of large human 
size, are the features (fig. 4). See text. A few arc- 
like forms also are present. The figures vary from 
well executed shallow intaglios to crudely battered 
surfaces, 


32. Balmoral 
River ). 
Carvings reported. 


Station (east of lower Fortesque 


33. Between Yarri and Muccan Stations (about 70 
miles up De Grey River). 

On a group of large boulders to west of road (fig. 
2) are various sets of three to four parallel meander- 
ing lines. One figure of “sun-burst” type contains 
concentric circles and raises the question of classifi- 
cation (figs. 3, 23). 


34. Nimmingarra Station (north of De Grey River, 
about 60 miles from mouth). 
Carvings reported. 


35. The 767 mile location along the rabbit-proof 
fence (one mile to east). 
Snake, turkey and emu tracks on granite rock 15 
to 20 feet high, 100 feet in length (information from 
Mr. Thomas Driscoll). 


36. Nichol Springs (about 40 miles from Milgun, on 
upper Gascoyne River). 
Carvings specified. 


37. Ophthalmia Range Gap (headwaters of Fortesque 
River). 
Carvings reported. 


38. Anna Plains Station (coast, south of Broome, 50 


miles south of homestead). 
Geometric figures in small 
Information from Mrs. Mellon. 


rock hill. 


shelter in 
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39. Lower Glenelg River (Kimberley District). 

An intaglio of a face was reported by Grey (2 
205) in 1838 but his sketch is of questionable accu 
racy since the profile of a European is shown. Th: 
Frankfurt Expedition in 1938 made a diligent bu 
unsuccessful attempt to locate the site. Carving 
have not been reported elsewhere in the rough Kim 
berley country where sites suitable for carvings ar 
unlimited. 


40. Gordon Downs Station (about 150 miles south 
east of Moola Boola). 

A. Palm Springs. Outlines of 
with waningi headdresses. 

B. Lewis Creek. Portrayals not recalled. 

C. Slatey Creek. Portrayals not recalled. 

At all three sites the portrayals, according to a 
Djaru informant, were made by rubbing grooves 
with a stone into the rock surface and were devoid 
of pigments. 


snakes and me 


41. Canning Stock Route, Rock Hole 18. 

A Djaru informant reported carvings at this loca- 
tion and elsewhere but the specific details were not 
remembered. He distinguished the carvings from 
the paintings seen along the route (see @ 32). 


@ PICTOGRAPHIC SITES @ 


1. York (Clifton Farm, 6 miles south on Beverley 
Road). 

Two stenciled hands in red. 

painted hands in red. 


One or possibly two 
A large oval (12 X 18 in.) 
in dirty yellow, enclosing an irregular grillwork, 
either applied to a red background or with the rec- 
tangular spaces subsequently filled with red. Pre- 
sumably these figures, now very faint, were executed 
well over a century ago. There are many deface- 
ments by Europeans. Moore, 25, may have visited 
this site about 1827. In 1849 the aborigines pro- 
fessed ignorance of the portrayals (Smyth 2: 222). 


2. Beverley (south of York). 

Location is uncertain and site could not be found. 
Possibly it is confused with the one near York but 
this could not be the case if only stenciled hands are 
present, as reported. The paintings may have be- 
come entirely obliterated. 


3. Kellerberrin (Leake Farm, about 4 miles to 


northeast ). 
Site A. About 4% mile south of homestead, 
yards east of road. 


50 
Of a cluster of huge boulders 
one gives the suggestion of a whale with open mouth. 
On the roof of this cavity are many red stenciled 
hands. 

Site B. mile further south. On the 
under sides of great boulders strewn over a large 
granite hill are red stenciled hands and “emu foot” 
patterns drawn in white. 


About % 
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}. Warrachuppin Rock (about 85 miles northeast of 
Kellerberrin ). 
Seventeen red stenciled hands on under surface of 
giant boulder on west side of rock. 


5. Hyden Rock (about 24% miles east of Hyden). 
Red stenciled hands and suggestion of a circle (6 
in. in diameter) in white on under surface of outer- 
most boulder of a cluster near western end of north- 
ern side of rock. Additional red stenciled hands on 
underside of nearby boulder. 
6. Camel Peak 
Hyden). 
Red stenciled hands and a red “rake” with five 
“tines” appear in rock shelter on eastern side of rock. 


(about 12 miles northwest of 


7. The Humps (about 12 miles east of-north of 
Hyden). 

On eastern side of this great granite hill is a fairly 
extensive cave about 40 feet in depth to rear exit. 
The paintings include a red “rake” and “hairpin- 
shaped” figure, two purplish-red concentric ares, and 
a group of three light brownish-red intersecting lines, 
all on wall to right of entrance. On the remainder 
of the walls and ceiling is a most impressive array 
of hands, many of which must have been applied from 
scaffoldings or by the artist standing on the shoulders 
of another person. Altogether 143 hands can be dis- 
tinguished and there are traces of many others, now 
all but obliterated. Stenciled and stamped or drawn 
hands can be classified as follows: 


Stenciled Hands 


Red 28 Lefts 27 Rights 31 Uncertain 
White 4 Lefts 6 Rights 2 Uncertain 
Yellow _-— —— 4 Uncertain 


White filled 


with red 3 Lefts 1 Right 


Stamped or Drawn Hands 


Red 12 Lefts 13 Rights 
White 2 Lefts 2 Rights 


8 Uncertain 





8. Bald Rock (about 50 miles northeast of Hyden 
on eastern side of rabbit-proof fence). 

At northeast end of rock is a small shelter under 
a large single boulder. On outer wall to left of en- 
trance is a peculiar drawing in red which resembles 
the figure “4.” The ceiling is covered with the 
strange arrangement of red lines illustrated in fig- 
ure 12. 


9. Mandula (about 15 miles:south of Kurnalpi, near 
Yindi). 
Stenciled red hands reported. 
10. Igidina (near Mulgate, Menzies district). 
No details. Stenciled hands reported. 


11. Red Castle (near Mount Markham, 40 
southwest of Laverton). 
Paintings’deseribed as natives 
“Bell-topper” hats. 


miles 


with dress and 
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12. Wonga-Jina (Mount Margaret side of Lake 
Carey ). 
Red stenciled hands reported. 


13. Greenough River (Sandspring 
miles east of Geraldton). 

As described by Campbell (1914A), figures in this 
rockshelter include white stencils of a pair of woman’s 
hands, a man’s right hand, left hand, and pair of 
hands with thumbs touching, a tobacco pipe, a spear- 
thrower, two egg-like figures, and two circular marks. 
Presumably the sex was deduced on basis of relative 
size. It is stated that all the figures were applied in 
the same manner, i.e., by stenciling. This raises the 
interesting question of the identity of the egg-like 
figures and the circular marks. Elsewhere not dis- 
similar figures are drawn, not stenciled. 


homestead, 23 


14. Appertara (6 miles northeast of Northampton). 

As reported by Campbell (1914B) this rock shel- 
ter was decorated by white stencils of twelve left 
hands, three spearthrowers, and two sticks. In what 
appears to be the same shelter (Hoskins Farm) 
(fig. 1), the author in 1939 found the stencils of the 
hands and of one figure suggestive of a spearthrower 
(2 ft., 2 in. X 3 in. at middle), and what had not 
been reported before, a drawn red arc, a red circle, 
and a circular white spot outlined in red. It is pos- 
sible that some figures have been eroded away and 
that others have been added since 1911. However, 
Northampton is one of the oldest settlements in West- 
ern Australia and the few half-caste families in the 
neighborhood presumably have not been interested in 
pictographs in recent generations. 

15. Willow Gully (about 11 miles west of North- 
ampton on north bank of Bowes River, 114 miles 
from mouth). 

Two groups of paintings are found at this site, 
one in a small cave, the other in a rock shelter. Both 
were visited by Campbell who published a description 
in 1911, 

A. In the cave are several stenciled hands in white 
(nine lefts and one right) and a number of drawn 
figures, some of which were not mentioned by Camp- 
bell. The portrayals include a vertical red line, a 
series of twelve, and two groups of five, parallel verti- 
cal white lines (rakes), a red stenciled boomerang 
applied over a black emu foot, two white circular 
spots connected by a white line (3 ft., 2 in. in length), 
and an emu foot and leg (?) in white. Other figures 
to be noted are Campbell’s “bifurcated figure” (ap- 
plied over a vertical red line) and a seven foot paint- 
ing of a large snake, both in solid white, outlined in 
black. Near the head a large white spot, also with 
a black outline, overlies a horizontal line which in 
turn is overlaid by part of the serpent (fig. 9). An- 
other horizontal line in orange-red also is partly cov- 
ered. 


There are several arcs in red, one over a red 
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stenciled hand from the palm of which a red line 
emanates. 

B. In the rock shelter the portrayals are more nu- 
merous and are concentrated in a single display on 
the back wall. Since many of the figures not men- 
tioned by Campbell can be detected in his photograph, 
it seems fair to assume that there have been few if 
any additions since his visit. 

lhe most common motif is the white stenciled 
hand. Although portrayals are barely dis- 
cernible there are at least twenty rights, twenty-five 
lefts, and ten which are uncertain. 


some 


An interesting 
feature of four of these hands is the coloring of the 
finger tips in red. Other figures include seven white 
stenciled boomerangs, a drawn right human 
twelve red emu-feet, a number of varying 
two oval 


foot, 
“rakes,” 
figures consisting of 
in white, a 


innumerable finger 
“dumbbell” pattern, a small ser- 
pentine figure, a red circle, a solid red oval, a small 
red anthropomorphic (?) figure, a variety of long 
lines in red or white, and a few non-descript figures. 
16. North of Yalgoo (8 miles north of town, 1% 


miles east of road—on northeastern side of north- 
ernmost breakaway ). 


daubs 


Red stenciled hands, some smeared, others very 
faint. They make a very effective appearance on 
the white walls. Several sites with red _ stenciled 
hands are reported for this area. 


17. Nannutharra east of 


(Yalgoo area, 6 miles 
Wagga-wagga, 3 miles north of road). 
Red stenciled left hands on undercut surfaces on 
eastern and southern sides of the two granite hills. 
Similar appearances are said to have been discernible 
formerly on southeastern side but have completely 
disappeared. On eastern side also are red stencils of 
a foot and two boomerangs, and three “rakes” in 
white 


18. Lennonville (near Mount Magnet). 
Red stenciled hands. 


19. Dalgaranger Station (north of Yalgoo). 

A. (7 miles northeast of homestead). 

Numerous red stenciled hands in several small shel- 
ters in breakaway. 

B. (6 miles north of homestead, 200 yards east of 
rabbit-proof fence). 

Complex grillwork and a snake, both in white, on 
undercut surface of a granite rock (fig. 1). 

C. (Breakaway, one mile southeast of homestead). 

Numerous red stenciled hands. 
20. Yalgoo Rock (reported south of 

along rabbit-proof fence). 
Red stenciled hands (see also A 8). 


Walgo Rock 


21. Walga Rock (about 30 miles west of Cue). 
The paintings at this site comprise without doubt 

one of the most extensive galleries so far reported 

in Australia. For over 200 feet the back wall of a 


[PROC. AMER. PHIL. SOC, 


gigantic niche (fig. 1) is almost contiguously covered 
with a great array of drawings many of which are 
now exceedingly faint. To catalogue adequately all 
of the details would be a task of many weeks field 
study, yet in respect to details the variety of motifs 
is not great but conforms with the types of portrayals 
which prevail elsewhere in Western Australia and 
in some respects with those in Central Australia (figs. 
8, 13-16). 

In addition to red stenciled hands are a number 
of drawn hands, several characterized by seven fin- 
gers. There are many serpent-like figures consisting 
of single or multiple (usually three or four) parallel 
meandering or wavy lines, or of lines which curl into 
spirals, or lead into circles or circular spots in solid 
color. Some figures give the illusion of being con- 
centric circles but close examination demonstrates 
very definitely that this motif, as usually understood 
in Central Australia, is lacking. There also are a 
number of arcs or U-shaped figures in outline, singly 
or back to back. Most animal figures are those of 
lizards in silhouette, some several feet in length, and 
placed so high that to depict them some sort of scaf- 
folding must have been employed. 
feet also are present. 
figure is shown. 

A large percentage of the portrayals cannot be 
classified. For the most part they consist of series 
of parallel lines, often of alternating contiguous col- 
ors, arranged to meet or intersect other lines at vari- 
ous angles. In many instances superimposed figures 
complicate the problem of discerning individual pat- 
terns. These complex arrangements are reminiscent 
of some of the portrayals in Central Australia but 
differ in specific details. 


A number of emu 
One simple anthropomorphic 


22. Yarraquin (4 miles east of Cue). 

Red stenciled hands in kaolin breakaways 4 to 5 
miles northeast of homestead, and drawings in red 
of emu feet and a crude kangaroo in outline. 


23. Tching Rocks (about 125 miles north of Yalgoo). 
Red stenciled hands. 


24. Milly-milly Station (on Murchison River, about 
160 miles north of Yalgoo). 

Red stenciled hands. Location not specified. 
Kitchi-kitchi, an old aborigine, told Mr. L. F. Ryan 
of Cue that the small hands were those of seven-year- 
old girls taken to the site at time of betrothal. The 
prospective husband establishes his claim by placing 
the girl’s hand on the wall and spitting over it a mix- 
ture of red ochre and the girl’s urine. Hands of 
adult size were stenciled by anyone. 


25. Meeberrie (130 miles 
Murchison River). 
Location of site not specified, paintings not con- 
firmed. Report of snake, emu, dingo, and kangaroo 
tracks, possibly carved in stone. 


north of Mullewa, on 
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26. Murgoo (60 miles north of Mullewa). 
Location of site not specified. 
ings” reported. 


Undescribed “paint- 


27. Bates Range (about 110 miles northwest of 
Laverton). 
Numerous black stenciled hands in rock shelter 


reported by Mr. A. J. Bussel who visited site about 
1890. This is the only report of black for such a 
purpose. 


28. East of Wiluna (possibly 100 miles to east). 
Paintings are said to have been seen by police in 
1939 but details were not given. 
29. North of Wandary Pool, Murchison 
(25-30 miles north on Stock Route). 
A site is reported where a large rock to west of 
track is surrounded by a large clump of wattles. No 
details available. 


River 


30. Biringarra (120 miles northwest of Cue). 

Ambiguous information, uncertain whether por- 
trayals on ironstone hills on both sides of track are 
paintings or carvings. 

31. Windulda, Warburton Ranges. 

These paintings, described by Mountford, are the 
easternmost reported to date for southern Western 
Australia and the first examples recorded along the 
margin of an extremely large and virtually unknown 
desert portion of the continent. The motifs, pre- 
ponderantly geometrical, include the plain circle, with 
and without an appendage, the barred circle (with 
an appendage), various groups of unevenly spaced 
parallel lines, wallaby and kangaroo tracks, arcs, 
“rakes,” concentric circles, loops, and odd figures. 
The only naturalistic portrayal apparently represents 
a lizard but is quite weathered. The general fea- 
tures of the art at this site resemble the appearances 
in Central Australian more than those further to the 
west. 

NORTHERN REGION 


In the northern portions of Western Australia 
paintings have not been confirmed west of approxi- 
mately 123°E. East of this line the only informa- 
tion available for the desert country south of 20°S. 
is that paintings have been reported along the Can- 
ning Route. 


32. Canning Stock Route. 

Several sites were seen by a Djaru informant in 
the employ of a drover but the locations were not 
recalled. The portrayals include red stenciled hands, 
snakes, and the figure of a “man” with head, nose, 
mouth, “waningi” headdress, but without a body (see 
A 41). 


SITES SOUTH OF THE KIMBERLEY RANGES 


For the area north of the eastern half of the Can- 
ning Route several sites can be listed but little infor- 
mation is available. 
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33. Mount Anderson Station (lower Fitzroy River, 
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3 miles west of homestead ). 
Paintings of snakes in a rock shelter said to be 
inhabited by several rock pythons. 
34. Go Go Station. 
Paintings sites reported. 


35. Fitzroy Crossing (about 14 miles from). 
Paintings specified. 
36. Christmas Creek 
Creek). 
A large rock shelter in the George Range is said 
to contain paintings. 


Station (west of Christmas 


37. Noonkumbah Station (about 7 miles east of home- 
stead, north of Fitzroy River). 
Paintings reported at Skeleton Hill. 


38. Napier Range (Barker River). 
An anthropomorphic portrayal is shown in figure 
18. Information from Dr. C. Teichert. 


39. Moola Boola 
stead ). 
Present in a rock shelter are snakes in black or 
white with red outlines, solid black conventionalized 
human and lizard-like forms, some with white or red 
outlines (fig. 18). 


Station (1 mile south of home- 


SITES NORTH OF THE KIMBERLEY RANGES 


For the northern Kimberley district two types of 
painting sites can be distinguished, those which con- 
tain the famous wondjina portrayals and those which 
lack them. The latter, widely scattered, apparently 
are present in the wondjina area, but have received 
little attention. They include: 


40. Feint Island. 
Portrayals not specified (Mathew: 42). 


41. Perry Island. 

Paintings of crocodiles, turtles, snake-like and 
grub-like forms, and a human figure said to resemble 
a sailor or pearler with a hat, have been reported 
( Bassett-Smith: 330). 


42. McLeod River. 
Various portrayals have been reported (Worsnop: 
26). 


43. Forrest River. 
Snakes, emu-tracks and other portrayals reported 
( Basedow, pl. 44; Davidson, 1936: 122, fig. 55). 


44. Forrest and Lyne Rivers. 

Two sites in this locality have been noted by Ka- 
berry (1934: 431; 1936, figs. A, B). 

a. Jandangi (5 miles from Forrest River Mission). 
Paintings of spirits of dead and of totems in Umbal- 
gari country include a crocodile, an anthropomorphic 
figure and the rainbow serpent, the retouching of 


which is associated with food increase rites. Some 
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of the paintings are in red with white outlines. 
site is not taboo to women. 

b. Wunda. This site, apparently similar in sig- 
nificance to Jandangi, shows a human-like portrayal 
of a spirit-child. 


The 


45. Upper Forrest River. 

Red and white paintings reported (Conigrave: 83). 
46. King George River. 

Paintings of crocodiles and various animals (Coni- 
grave: 116). 


WONDJINA SITES 


The rock paintings in the western Kimberley area 
have become famous as the result of the wondjina 
motif first noted by Grey in 1838. The wondjina 
portrayals are highly stylized representations of 
mythological beings, often shown as a bust and head 
with a mouthless face. Wondjinas are responsible 
for the perpetuation of rain, lightning, rainbows, suc- 
cession of wet and dry seasons, and the increase of 
animals, wild plants, and humans. There has been 
considerable speculation about the accuracy of Grey’s 
sketch. That they contain many distortions is now 
known for his sites were refound and photographed 
in 1947, after an interval of one hundred and nine 
years. In 1938 the Frankfurt Expedition made a 
detailed study of various wondjina sites (see Grey 
1: 202-204, 214; Mathew; Bradshaw; Easton; Love, 
35 et seq.; Elkin, 1930, 1948; Davidson, 1936: 124— 
132; Broderick, pls. 52-56). 

The wondjina paintings have attracted so much 
interest that little attention has been given to the 
other motifs present in many of the galleries. These 
include stenciled hands, naturalistic paintings of vari- 
ous animals, reptiles and fish, and such geometric 
forms as circles with many radiating lines, said by 
the aborigines to represent the sun. 

The most important wondjina locations, some con- 
taining a number of sites, include: 


Port George IV. 
. Glenelg River. 
Prince Regent River. 
. Wolcott River. 
Munja Station (7 miles east of). 
Bindjibi (18 miles from head of Walcott Inlet). 


Mount Barnett. 


Forty miles east of Prince Frederick Harbour. 


. Admiralty Gulf (eastern shore). 
. Gibson Creek (near Sale River). 
. Calder River. 

Bachsten Creek. 
. Mount Hahn. 
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